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... Gold Dredges 


Tyr sr 


Construction 
Company 


Dredges—In operation in all parts of the 
world. Large dredges and small. The adap- 
tion of the Bolinder semi-Diesel Engine to 
recent Union Dredges, has resulted in notable 
economies. 


The Neill Jig—Is saving gold that, hereto- 
fore, has been lost. Well worth the immedi- 
ate investigation of every placer operator. 


Prospecting Drills—The illustration above 
shows its lightness, transportability and sub- 
stantial design. It is the newest development 
in prospecting drills. You will find the new 
booklet, ‘Prospecting With Union Drills,” 
both interesting and valuable. Send for a 


copy. 


A recent Union Construction Co. Dredge in Alaska. 
economical steam driven dredge in operation today. 


The most 


The Neill Jig 
Prospecting Drills 


of notable uptodate-ness 
dependability and efficiency 


For years, we have been constantly in 
close first-hand touch with active placer 
operations, our engineers out in the field 
all the time. 


Further, we have unusual manufacturing 
facilities — our own plus those of the 
Bucyrus Company. 


The result is not only a knowledge of what dredge, 
jig or drill should be to give the operator the 
service which he wants—and this no matter 
where the operation, but also the prompt de- 
livery of placer mining and prospecting machin- 
ery and equipment, that gives just this service. 


We solicit the opportunity of 
going into detail with you. 


Union Construction Company 


604 Mission Street, San Francisco 
H. G. PEAKE W. W. JOHNSON 


—— Engineers and Dredge Builders ——— 


Also Agents for the BUCYRUS DREDGES on the Pacific Coast 
in British Columbia and Alaska 
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Why Not Take Advantage of 
Our Offer to Help You? 


If you are contemplating an enlargement in the capacity of your mill, why not put the 
problem of securing the most economical ore handling up to us? 


We are specialists in devising and erecting correct conveyor installations. 


Our engineers are ready to submit suggestions and preliminary plans without obliga- 
tion on your part. 


“S-A” Conveying Equipment 


is shown in operation at a large mill in the illustrations below. Our experience enabled 
us to save the owners money both in the operating as well as in the initial cost of the 
installation. By installing an ‘“‘S-A’’ Shuttle Type Conveyor in place of an ordinary 
tripper, over 100 ft. of belt conveyor were saved and the cost of distributing the ore 
reduced. 


Give tis the opportunity to help reduce your handling costs. Write. 


Stephens-Adamson Mfg. Company, Aurora, Ill. 


Conveying, Screening, 
Transmission Machinery 










Branch Offices: 


50 Church St., NEW YORK erin, 

First National Bank Bldg., CHICAGO 

79 Milk St., BOSTON, MASS. 

H. W. Oliver Building, PITTSBURGH 

Federal Reserve Bldg., ST. LOUIS, MO. amet 

503 Dooly Block, SALT LAKE CITY 

824 Dime Bank Bldg., DETROIT, MICH. 

310 Stair Bldg., TORONTO, CANADA 

Australian Agent—Arthur Leplastrier Co., Circular 
Quay East, Sydney. 

South African Agent—J. Mac G. Love & Ce., Limited, 

1 and 3 London House, Loveday St., Johannesburg. 















“S-A”” BULLETINS 


Belt Conveyors. 
Elevating and Conveying Machin- 
ery. 
Machinery for Screened Products. 
Pivoted Bucket Carrier. 
and 


‘“‘The Labor Saver,’’ our own pub- 
lication on modern conveying, sent 
free to all mining men. 
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The 





. 4 ining Industry of Peru 


By JoserH T. SINGEWALD, JR.,* AND BENJAMIN LERoy MILLER+ 





SYNOPSIS—A general review of the mineral 
wealth of Peru, its present development and possi- 
bilities. The most important mining is being done 
by North American and British companies, copper, 
silver and petroleum being the principal mineral 
products. 





Peru owes its discovery to the rumors of great wealth 
in gold that reached the Spaniards in their colony at Pan- 
ama early in the Sixteenth Century. These reports finally 
fired the ambition of Francisco Pizarro to such an extent 
that in 1524 he began his attempts to reach and gain 
possession of this land of gold. After three years of perse- 


In 1533 they captured Cuzco, the capital of the ancient 
empire, and on Jan. 6, 1535, founded the City of Lima. 
It is only in the last few years, since the advent of the 
railroad, that there has been any change in the appearance 
and life of Cuzco since the days of the Spanish conquista- 
dores, and it is still without question the most picturesque 
of all the South American cities. Though the spoils col- 
lected by the Spaniards were great, the ransom of Ata- 
hualpa alone being estimated at over 15 millions in gold, 
Peru never developed into a great gold-mining country 
under the Spaniards, but it has shown itself to be a 
country of unusual wealth in some of the other metals. 

Peru extends along the west coast of South America 
for a distance of over 1,000 mi. The major subdivisions 





CUZCO, THE ANCIENT PICTURESQUE CAPITAL OF PERU 


verance against hardship and adversity he finally reached 
the northwest portion of what is today Peru, where he saw 
the first evidences of the wealth of this country and the 
remarkable civilization of the Inca empire. The story of 
the conquest of this empire by Pizarro and his handful of 
gold-greedy adventurers reads like the wildest of fiction. 





*Associate in economic geology, Johns Hopkins University, 
Baltimore, Md 
+Professor of geology, Lehigh University, South Bethlehem, 
enn. 


of the country are known as departments, and the names 
of these are indicated on the accompanying map. They 
are further subdivided into provinces. 'Topographically, 
Peru falls into three zones, known as the coast zone, which 
is a narrow strip of low country bordering the sea, the 
Andine region and the montana, which is the region of 
forests and rivers on the eastern slopes of the Andes 
stretching to the Amazon valley. The montaiia section 
constitutes nearly two-thirds of the area of the country, 
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but is the least known and least developed portion. The 
coast zone comprises about one-tenth of the total area. 
The Andine belt, which has a width of 150 mi. or more, 
is the portion that contains the mineral wealth of the 
country and consequently the one with which we are most 
concerned. Through the greater part of this region the 
Andes consist of a series of high, rugged ranges with deep 
intervening valleys interrupted by frequent connecting 
ridges. As a result, communication from one part of the 
country to another is extremely difficult. There are no 
easy lines of travel across the country in either a north- 
south or an east-west direction, hence there are few coun- 
tries in the world that are so inadequately provided with 
means of internal communication as is Peru. The cus- 
tomary mode of travel is to go by steamer to the nearest 
port and then inland as best one can to the desired point. 


Onty Two Important Rattway LINES 


On account of the almost insuperable difficulties and 
expense of railroad construction in a country of such 
accentuated relief, Peru has less than 2,000 mi. of rail- 
roads, and most of the lines are short ones penetrating 
only a few miles inland from some coast town. The only 
two important railroad lines are the Ferrocarril Central 
del Peru, generally known as the Oroya road, which, with 
the Cerro de Pasco line and branches, has a length of 345 
mi., and the Ferrocarril del Sur del Peru, with a length 
of 540 mi. The country tributary to these two lines com- 
prises the most highly developed and most accessible por- 
tions of Peru, and yet each section is so inaccessible to 
the other that Peru virtually consists of two separate 
countries—a southern section that looks to Arequipa as 
its capital, and a northern section with Lima as its 
center. The southern line crosses the Andes at an eleva- 
tion of 14,660 ft., but even more remarkable is the famous 
Oroya road that on the Morococha line reaches an eleva- 
tion of 15,865 ft., making it the highest railroad in the 
world. So much has been written about this road, and as 
we shall have occasion to speak about it in subsequent 
papers on specific mining districts, a few general remarks 
will suffice at this time. It is said to be the world’s great- 
est feat in railroad construction and is the work. of an 
American contractor named Meiggs. Construction was 
begun in 1870 and completed to Oroya in 1893. Passen- 
ger fares are at a rate equivalent to 5c. per mi. On the 
western slope of the mountains the road follows the 
precipitous gorge of the Rio Rimac and affords the most 
magnificent scenery that one can see on any railroad. 
Nowhere else can one rise from sea level to nearly 16,000 
ft. in so short a time. It is small wonder that more rail- 
roads have not been built across the Andes in Peru, and 
the development of the country must necessarily be slow 
in the face of such difficulties. 


Tue ImportTaNT MINING Is DONE BY FOREIGNERS 


The mineral production of Peru has been increasing 
rapidly in recent years owing to the large-scale develop- 
ments instituted by foreign capital, which has been chiefly 
American and English. The output of the various min- 
eral products in the order of their value is given for the 
year 1913, being the latest complete statistics available: 
Copper, 27,776 metric tons; silver, 299,132 kg.; petro- 
leum, 2,071,112 bbl.; salt, 24,432 metric tons; coal, 273,- 
945 tons; gold, 1,429 kg.; vanadium ore, 3,000 tons; lead, 
3,927 tons;. wolfram ore, 193 tons; borax, 2,001 tons; 
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bismuth, 25,300 kg.; mercury, 460 kg. The total value 
of these products in that year was over $23,000,000. 
It may readily be calculated that copper constitutes nearly 
two-fifths of the value of the total. Moreover, 80% of 
the copper comes from the one department of Junin and 
14% from the adjoining one of Lima, from mines that 
are chiefly owned. and operated by American capital. 
These are the mines of the Cerro de Pasco, Morococha 
and Casapalca districts. Silver ranks next in importance 
to copper and contributes one-fourth of the value of the 
Peruvian mineral production; silver owes its position 
almost entirely to the fact that the Peruvian copper ores 
are argentiferous and the great output of copper has 
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SKETCH MAP OF PERU 


resulted in a large silver production. Thus 81% of the 
silver comes from the same two departments and from 
practically the same mines as does the copper, and is 
hence also chiefly the result of the activities of American 
capital. There is, however, another important silver- 
producing department, that of Ancachs, adjacent to 
Junin on the north, which contributes one-tenth of Peru’s 
silver output, chiefly from argentiferous lead ores. This 
department is characterized by a great number of com- 
paratively small producers, both native and foreign. The 
third most important mineral product of Peru is oil, the 
value of which is over one-fifth that of the total mineral 
production. This comes from the extreme northwestern 
corner of the country, from the Departments of Tumbes 
and Piura, and the industry is chiefly in the hands of 
- English capitalists. 

The nonmetallic mineral products of Peru consist of 
oil, coal, salt and borax. The value of the oil output is 
twice that of the others and is increasing at a greater rate 
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than the others are or can be expected to increase. The 
value of the metallic products is twice that of the non- 
metallic production. 

The fact that the three principal mineral products of 
Peru, copper, silver and oil, contributing 84% of the 
total value of the mineral output, are produced to such a 
large extent by outside capital emphasizes the dependence 
of that country upon foreign capital for the development 
of its mineral wealth. The two principal products, copper 
and silver, contribute 62% of the total, and these indus- 
tries are dominated to such an extent by American capital 
that with the vanadium, coal and other minor American 
mining interests included, it is evident that Peru owes 
one-half of her mineral production to American capital. 
This is interesting and important, as in no other foreign 
country does American capital take such a prominent 
rank. Another point worthy of note is that except for 
the industries stimulated by foreign capital, the mineral 
production of Peru is practically at a standstill. 


CoaL InpDustRY DEVELOPED BY MeETAL-MINING NEEDS 

The importance of the coal-mining industry is due 
entirely to the coal-mining activities of the Cerro de Pasco 
Mining Co., which uses the coal at its smeltery at Fun- 
dicién. Over 95% of the total coal production comes 
from this company’s mines in the department of Junin. 
Though the coal would rank as an inferior grade in this 
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drilling in the Department of Puno, north of Lake Titi- 
caca, and oil has been found, but apparently the prospects 
have not been sufficiently encouraging to warrant over- 
coming the transportation difficulties of that section. 


Borax AND SALT MONOPOLIES 

The borax industry is in the hands of Borax Consoli- 
dated, Ltd., an English company which has a monopoly 
of the entire South American borax production. The 
deposits occur in Lake Salinas, 35 mi. east of Arequipa, 
between the two volcanoes Misti and Ubinas, at an eleva- 
tion of about 13,000 ft. The mineral is the sodium- 
calcium borate, ulexite, which occurs as a layer from 10 
em. to 1 m. in thickness but with an average thickness of 
1% m., under a barren layer from 1 to 2% m. in thickness. 
The boric-acid content of the crude material is about 
31%, which is increased by dehydration to 47% or more. 

The salt industry of Peru has been a government 
monopoly since 1896 and is administered under govern- 
ment supervision by a company known as the National 
Salt Co. Under this law salt deposits are not denunciable 
and those under private ownership must sell their product 
to the government at prices fixed by it. The profits of the 
government from this monopoly amount to over a half 
million dollars annually. 

Though the gold output of Peru has increased in recent 
years and amounts to nearly one million dollars, if one 





PART OF THE OLD MINING TOWN OF 
CERRO DE PASCO 


country; in the mining region of Peru, where taquia, the 
dung of the llama, is almost the only available fuel, even 
such coal is a Godsend. Small quantities are also pro- 
duced for local use in the departments to the north of 
Junin up to and including Cajamarca. In the province 
of Huancayo, in the southern part of Junin, the Peruvian 
Corporation attempted to open some coal deposits a 
few years ago, but after spending considerable money in 
development work, it abandoned the project because 
the quantity of the coal did not measure up to the ex- 
pectations. 

The productivity of the Tumbes oil field in the extreme 
northwest corner of Peru has been a great boon to much 
of the west-coast country. There are two refineries in 
the region, one at Talara and the other at Zorritos, the 
products of which are used not only in Peru, but in Ecua- 
dor and to a large extent in the Chilean nitrate fields, and 
even find their way as far as the United States and Japan. 
The Peruvian Steamship Co. and the Central Ry. of Peru 
both use oil-burning engines. The fuel problem has been 
met in many of the Andean mining camps in recent years 
through the installation of Diesel engines, and Peruvian 
oil has been the fuel generally used. There has been some 


TUCTU, A MODERN MINING TOWN, IN THE 
MOROCOCHA DISTRICT 


analyzes the figures, it is seen that the gold-mining indus- 
try as such is of little importance. Less than two-fifths 
of the gold production comes from precious-metal de- 
posits, gold lodes and placers ; the rest comes as a byprod- 
uct of mining other ores, and as in the case of silver, 
chiefly as a byproduct of copper mining. For this reason 
again, the department of Junin takes first rank with over 
three-fifths of the gold output, and over one-half of the 
entire gold production comes from the copper ores of the 
Cerro de Pasco mines. However, practically every one of 
the Andean departments from Cajamarca to Arequipa 
and Puno maintain a small production from gold ores 
and gold placers. Attempts to revive the gold-mining 
industry on a large scale that have been made from time 
to time have always ended disastrously. The most 1m- 
portant gold mines in recent years have been the Chuqui- 
tambo, near Cerro de Pasco ; the Cochasayguas, worked by 
the Cotabambas Auraria in the department of Apurimac ; 
and the Santo Domingo of the Inca Mining Co., an Amer- 
ican corporation, the mine being situated on the eastern 
slopes of the Andes in the department of Puno. Though 
in a region famous for its gold veins and placers since its 
discovery in 1553, the Santo Domingo mine has again 
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been idle for some time. All of these mines are equipped 
with modern gold-milling machinery. 

Silver and copper ores are being produced in greater or 
less quantity in all of the Andean departments. As 
already stated, however, the great bulk of these metals 
comes from the mines along the Oroya R.R. and its 
branches in the Departments of Junin and Lima. 


ONLY ARGENTIFEROUS LEAD OrES CAN BE MINED 


Lead and zinc are such low-priced metals that their ores 
are not very attractive under the conditions that exist in 
Peru. There is not a single modern lead smeltery- in 
operation there at present, and there never has been a 
plant to treat zinc ores. Owing to their usual low preci- 
ous-metal content, it has not been profitable to export 
zine ores. A trial shipment of sphalerite from Junin to 
England in 1913 did not give sufficiently encouraging 
results to lead to further shipments, and even last Octo- 
ber, at the time of our visit to the country, when zinc had 
been selling for some months at its recent abnormally 
high prices, there was no evidence of an interest in zine 
mining. The higher silver content of the lead ores has 
made possible their exportation and even treatment in 
small primitive extraction plants in the country, so that 
a small lead-mining industry has been kept alive. In this 
metal again, the department of Junin leads with four- 
fifths of the total production. The unusually high silver 
content of the lead ores of the Department of Ancachs has 
made possible an extensive small-scale mining industry 
there which furnishes about one-tenth of the Peruvian 
lead output. In this department there are over a dozen 
small lixiviation plants with capacities of rarely more 
than 10 tons daily, and in most cases much less, and a 
half-dozen or more primitive smelteries with a daily 
capacity of 10 to 30 tons each.. This status of the lead 
and zinc mining is due almost entirely to the lack of 
transportation facilities and high transportation costs and 
not to a dearth of deposits of such ores. Lack of adequate 
capital to develop more than a small part of the country’s 
resources makes it necessary for these baser-metal indus- 
tries to await more favorable conditions. 


MERCURY, VANADIUM AND BISMUTH 


Huancavelica is now a mere echo of its former greatness 
as a mercury producer. Discovered in 1566, it ranked 
for several centuries among the world’s great mercury 
producers, and it is estimated to have yielded in all about 
50,000 tons of quicksilver. Today a production is barely 
maintained. The high price to which mercury has risen 
has aroused the attention of E. E. Fernandini, who con- 
trols the largest mining interests in Peruvian hands in 
the country, to this old district, and he is looking into the 
possibilities of reviving it. If Mr. Fernandini should 
take hold of these old mines with the same vigor and 
efficiency he has displayed in the management of his other 
mining enterprises, this district may again be heard from. 

Mention must be made of two other important metals 
mined in Peru—vanadium and bismuth. Both of these 
occurrences are in the Department of Junin; the vana- 
dium deposit is the most remarkable occurrence of that 
metal in the world and is owned and operated by the 
American Vanadium Co., of Pittsburgh; the bismuth 
mine furnishes one-twelfth of the world’s bismuth supply 
and could easily furnish the whole. Since both of these 
occurrences will be fully described in a subsequent article, 
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there is no need of discussing them further at this time. 
There is a-small output of tungsten ores from Libertad 
and Ancachs, and tungsten deposits are known, though 
they have never been developed, in the department of 
Huancavelica, but Peru has never been an important pro- 
ducer of this metal. Occurrences of practically all other 
metals, as antimony, molybdenum, nickel and cobalt, are 
known, but they have not been proved of economic value. 

A most remarkable fact is the absence of workable tin 
deposits in Peru, even in the southernmost part adjacent 
to Bolivia, not far from Bolivian mines. The same is true 
on the southern border of Bolivia in that the tin deposits 
do not extend into Chile and Argentina. There is no 
marked difference in geologic conditions at these boun- 
daries, so that it is rather curious that the artificial boun- 
daries of Bolivia should have accidentally included all of 
the Andean tin deposits. About 10 years ago the Peru- 
vian government instituted an exploration for tin ores in 
southern Peru, but without success. 

The preceding survey of the mineral production and 
resources of Peru has clearly brought out the fact that 
the country is extensively mineralized from its northern 
to southern boundaries along the belt that lies within the 
Andes, but that as a metal producer at the present time 
the Department of Junin stands out preéminent. The 
only other departments of moment in this respect are 
Lima and Ancachs. Junin furnishes of the total metal 
production 72%, Lima 15% and Ancachs 5%. The 
country tributary to the Oroya railroad furnishes 87% of 
the total. Rather than serve as a discouragement and 
put a damper on the development of the rest of the coun- 
try, these conditions, if properly interpreted, ought to 
offer the greatest incentive to the future development of 
the mineral resources of Peru. There is no reason to 
believe that the Oroya road has opened up the only 
important mineralized area in Peru, but the facts are that 
with a limited amount of capital entering the country and 
ample opportunities along this most important line of 
transportation, this capital has not found it necessary to 
open up new ways for itself, but has taken the easier 
course of developing the most accessible opportunities. 
There is no apparent reason why such departments as, for 
instance, Ancachs or Huancavelica are not capable of 
similar development, and there is every reason to believe 
that they are. It is our opinion that whoever is enterpris- 
ing enough to explore and develop such sections will 
meet with equal rewards. 


Mintne LAws PROTECT THE PROSPECTOR 


The mining laws of Peru are liberal and offer encour- 
agement for the development of the mineral resources of 
the country. For the purposes of administering them, 
the country is divided up into distritos minerales that 
correspond practically to the provinces into which the 
departments are divided for general administrative pur- 
poses. A mining claim is known as a pertenencia and has 
an area of 200x100 m., or 2 hectares, except in the case 
of coal, oil, gold placers and saline deposits, for which 
the unit claims have an area of 200x200 m., or 4 hectares. 
The unit claim for saline deposits is known as the estaca. 
The limits of pertenencias are vertical. . 

In denouncing mineral lands, a group of claims of not 
more than 60 pertenencias may be taken—known as a 
concesion—for registering which the fee is 5 soles, or 
$2.40 gold. But one is not limited even to 60 pertenen- 
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cias, as a single individual may denounce any number of 
concesions, so long as he pays the fee of 5 soles for each 
group. The payment of this fee gives five months’ posses- 
sion, at the end of which period title to the property must 


be applied for. The pertenencias are then surveyed and 
laid off and the titles drawn up and submitted for ap- 
proval to the Ministerio de Fomento. When they are 
obtained, the pertenencias are subject to an annual tax 
of 3 Lp. (Libra peruana)—about $14—payable semi- 
annually. If there is a lapse of 114% years in the payment 
of this tax, the claims are again denunciable. 

There are certain desirable features in these laws. 
Their great liberality in not limiting the amount of 
ground that may be denounced enables the discoverer of a 
mineralized area to protect himself while he locates the 
ground that he deems most valuable. On the other hand, 
the tax placed upon each claim after title is obtained is 
not high enough to make it a burden to anyone who really 
considers the claims of value, while it is high enough to 
prevent the holding of extensive tracts of land in prom- 
ising regions merely for the purpose of excluding others. 
The necessity of approval of the titles by the Ministerio 
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owner can find some pieces of old corrugated iron, he will 
use them instead, and lacking other means of fastening 
them down, will pile stones on the roof to keep the wind 
from blowing it away. There are no windows to the 
house, but merely a solid wooden door, which when closed 
admits neither light nor air. Chimneys are unknown, 
and fires to cook by are built on the dirt floor in the 
middle of the hut. The doorway is the only means of 
escape for the smoke that collects under the roof and fills 
the whole room. This primitive condition exists even in 
such a comparatively large town as Cerro de Pasco. 
Equally simple are the other needs of these people. 
The women go barefooted and the men wear only sandals, 
yet they travel over the mountains and through the snow 
seemingly insensible to cold. Their clothes are to a large 
extent homespun from the wool of the llama, the insepar- 
able and necessary companion of the Indian. The llama 
is almost as indispensable to this country as is the Indian 
himself. Before the arrival of the railroad he is the only 
means of transportation, and he can go where it is impos- 
sible for the railroad to come. His flesh furnishes the 
Indian meat, his wool the clothes, pack sacks and ropes; 





PRIMITIVE NATIVE METHODS OF MARKETING AND ORE TRANSPORT IN PERU 


de Fomento also makes it possible to protect the country 
and the people from any such monopolization. 

Even more generous are the laws in regard to taking up 
water powers for mining enterprises. Such water powers 
may be held without the payment of any taxes whatever. 


Mines DEPENDENT ON INDIAN LABOR 


The labor in the mining regions of Peru comes entirely 
from the Indian population, who are indeed almost the 
only inhabitants of the high altitudes of the Andes, except 
for the staffs of the mining companies. The elevations of 
most of the mines are such that only a race accustomed 
to them and inured to them for generations is capable of 
the continued physical exertion of manual labor. Practi- 
cally all the mines along the Oroya railroad that are now 
in active operation lie above 14,000 ft. and the Minasragra 
vanadium mine at 16,500 ft.—higher than the top of the 
highest mountain in the United States. These conditions 
make it probable that it will always be necessary to depend 
upon the Indian labor. 

The primitive state of the Indian population is almost 
incredible and indescribable. Whole families, together 
with all their domestic animals, live in a one-room hut 
no larger than the average room in our houses. This is 
built either of sun-dried bricks or merely of rough stones 
piled up for walls, often without mud or plaster between 
them, so that they afford but little protection against the 
wind and cold. The roof is usually thatched, but if the 


his excrement is the fuel of the country. All this he does 
and yet is no burden whatever to his owner, as he forages 
for himself on the bleak and desolate hillside, where often 
there is so little vegetation that it becomes a mystery to 
understand how he ekes out his existence. The Indian 
markets are a never-failing source of interest. One of the 
illustrations shows the small stock of supplies that these 
people offer for sale after having in many cases traveled 
several days to reach the market; and in the case of those 
coming up from the montana with such fruits as oranges, 
they are frequently as much as a week on the road to 
bring in a few sacks of fruit. Time is consequently of 
little value, and where no unusual demand for labor has 
arisen, wages are as low as 15c. and 20c. per day. 

In such a rigorous climate, under such primitive condi- 
tions of living, the population must needs be sparse and 
the number of Indians available for mining limited. It 
is estimated by the Peruvian government that over 20,000 
Indians are employed in the mining industry of the coun- 
try. Consequently in the most active mining centers, 
owing to the increasing demand for men, wages are 
constantly rising and even now range from 50c. to $1 or 
more. The native methods of work are crude and ineffici- 
ent, yet display at times considerable simple ingenuity. 
It is not an uncommon sight to see the ore carried out of 
a mine on the backs of men and boys in sacks of hide. 

The coca habit is almost universal among the Indians. 
They keep a wad of coca leaves in one cheek, from which 
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the saliva slowly extracts the cocaine, which dulls their 
senses just enough to make them insensible to hunger, 
fatigue and cold for an incredibly long time. The bulg- 
ing cheek of the Indian with the ore basket on his back, 
shown in the illustration, is caused by his wad of coca 
leaves. This habit may be a necessary one to make such 
an existence as theirs at all endurable. Since the Indian 
must be depended upon to furnish the manual labor in the 
development of the mineral resources of the country and 
the number available is limited, it will be necessary to 
increase his efficiency. That this is possible there is 
abundant evidence, as for instance, at Morococha, where 
he is successfully using machine drills. The Indians as a 
whole are in such a low state of civilization, however, that 
the task will be slow and tedious and will require con- 
siderable patience on the part of their employers. 

Since the metal-mining industry of Peru is so largely 
in the hands of American capital and consequently under 
the direction of American engineers, it will be of interest 
to say something of the conditions of living of the Ameri- 
can staffs and their families at the Peruvian mines. The 
fact cannot be denied that these people are shut out 
from many advantages that we have become so accus- 
tomed to regard as almost necessary to our existence. 
The time consumed in going to and from the United 
States is so great that visits home can be made only at 
long intervals. Mail service is so infrequent and often 
unreliable as to render it difficult to keep in close touch 
with affairs at home. There must be something to com- 
pensate for these drawbacks, and the extent to which these 
compensations are adequate depends entirely on the tem- 
perament of the individual. If he can be happy only 
when in constant and close touch with the cosmopolitan 
life of our large cities in all its phases, let him not go to 
the Peruvian mining districts—their primitiveness and 
remoteness will be unbearable to him. If on the other 
hand, he can, find enjoyment and exhilaration in nature’s 
wildest and grandest phases and interest in a civilization 
different from what: he has ever seen or known, he can 
forget much to which he has been accustomed and find 
contentment even in these far-away places. It must be 
said to the credit of the larger American mining com 
panies that they provide their men with all the comforts 
and conveniences that one can reasonably demand under 
the circumstances. An accompanying illustration shows 
the attractive quarters provided the American staff of the 
Morococha Mining Co. at Tuctu. There are sufficient 
social activities at these places to take away some of the 
feeling of remoteness and make life really enjoyable. 
Proposed Prohibition of Lead 

Paints in Great Britain 


The Bureau of Labor Statistics of the United States 
Department of Labor reports that the enactment of a 
law prohibiting the importation, sale or use of any paint 
material containing more than 5% of its dry weight of 
a soluble lead compound is the principal recommendation 
of the British departmental committee appointed to 
investigate the danger of the use of paints containing 
lead to the health of persons engaged in painting 
buildings. The appointment of this committee was 
prompted by the numerous cases of lead poisoning among 
painters and the belief that many of them could be 
prevented by the same careful regulation or restriction 
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that has proved effective in reducing the number of cases 
of lead poisoning in factories by more than one-half 
since 1900. 

Attention is directed to the possible dangers to health 
arising from the vapors of linseed oil and turpentine 
or turpentine substitutes used in all paints, whether 
compounded with lead or leadless pigments, and to the 
consequent importance of investigating their possible 
effect on health, which the evidence before the committee 
indicated might be serious enough to require action on 
the part of the home office. The committee is of the 
opinion that any bill that proposes to give effect to its 
recommendations should empower the Home Secretary to 
make regulations, if he finds it necessary, similar to those - 
which he is now authorized by law to establish in factories - 
and workshops. Serious efforts have been made to deal 
with the evil of lead poisoning among house painters 
in France, Austria, Germany, Holland, Belgium and 
Switzerland. 

About 30 deaths from lead poisoning are reported each 
year among house painters in England and Wales. As to 
the number of nonfatal cases, there are no complete statis- 
tics, since house painters do not come under the factory 
acts and reports of cases are entirely voluntary.. However, 
the number of nonfatal cases in these countries is esti- 
mated at about 750 per annum. 

& 


Alloy Steel Rail Production 


The production of. alloy-treated steel rails in the 
United States has shown some remarkable fluctuations. 
It reached its maximum in 1910, when the total was 
257,324 gross ton, or 7.1% of the whole output. In 
1911 the total was 153,989 tons, and in 1912 it was 
149,267 tons, all but a few tons in those years being 
titanium steel. In 1913 the total was 59,515 tons, 47,655 
tons being titanium steel; in 1914 it was 27,937 tons, 
23,321 titanium steel; in 1915 it fell to 24,970 tons, 21,- 
191 tons being titanium and 3,779 tons manganese steel. 

As might be expected, nearly all the alloy steel rails 
were heavy-section 85 lb. or more to the yard. The 
greater part of the titanium steel rails made in 1910, 1911 
and 1912 were for one company, and no statement has 
been made of the wearing results. 

eas 


California Minerals im 1915 


The cutting off of foreign sources of supply by the 
European War caused a marked increase in the produc- 
tion of miscellaneous minerals in California in 1915. 
Fletcher Hamilton, in an advance bulletin of the Cali- 
fornia State Mining Bureau, reports the following out- 
puts for the year: Barytes, 410 tons; bituminous rock, 
17,789; borax, 67,004; chrome, 6,337; dolomite, 3,492 ; 
feldspar, 1,800; lithia mica, 91; mineral paint, 311 tons; 
iron ore, 646 long tons; and cement, 4,846,313 bbl. 

Under barytes is included a small tonnage of witherite, 
the carbonate of barium. This is the first recorded com- 
mercial deposit in the United States. The production of 
chrome is the largest in point of tonnage since 1887. 
Some nickel ore was taken out at the Friday copper mine 
in San Diego County, but as yet, the company has been 
unable to get any smelter to treat it. A discovery of tin 
ore was made in San Diego County, but no production 
resulted. Molybdenite was mined in one or two localities 
in the latter part of 1915, but not marketed. 
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Mow Flotation Works 


By G. D. Van ARSDALE* 





SYNOPSIS—After a careful analysis of flotation 
conditions all of the different systems are found to 
reduce to the same basis—a dependence upon the 
surface tension of a liquid in contact with a gas. 
Many other factors enter the question, but as auail- 
iaries. The direction of possible improvement is 
pointed out. 





It is much casier to tell how flotation works than why it 
works, and in this article I will attempt to show that the 
immediate causes of flotation phenomena can be illus- 
trated and explained on a comparatively simple basis, al- 
though the underlying reasons are more obscure. It is 
not possible in a paper of this sort to go into details to any 
great extent, and I am submitting what I have to say, 
therefore, as an outline of a working hypothesis that 
answers a number of puzzling practical questions. 


THE QUESTION OF DEFINITION 


The first difficulty met with in the study of flotation is 
that of definition. What do we mean by “flotation”? We 
can define other methods of concentration in terms of 
some specific physical quality—thus both ordinary water 
and dry concentration depend on variation in specific 
gravity, magnetic concentration on different magnetic 
properties and electrostatic concentration on the different 
specific inductive capacity of mineral and gangue—but we 
cannot yet define flotation in this way. 

In order to make a preliminary definition, however, 
we can make two statements of fact—first, that we are 
concerned with the mutual action of the surfaces of solids, 
liquids and gases, and second, that the surfaces of various 
solid particles behave differently with respect to the sur- 
faces of liquids and gases. Using these two statements, 
then, we can define flotation as that process of concentra- 
tion which utilizes the behavior of different kinds of par- 
ticles toward the surfaces of liquids and of gases. 

With this definition we can then make a classification 
of flotation methods that will embrace practically all of 
the published methods. Class 1 utilizes the surface of one 
liquid and includes the Wood and Macquisten methods ; 
Class 2 utilizes the surface of one liquid and of gas 
bubbles, and includes the Potter-Delprat methods; Class 
3 utilizes the surfaces of two immiscible liquids, typified 
by the Elmore process; while Class 4 is the same with 
addition of gas bubbles and includes our modern methods. 

Now in the study of such a classification we can begin 
either by investigating the simplest case or we can take 
some factor of the more complicated and study this. The 
most prominent feature of modern flotation is the froth, 
and without attempting a scientific definition, we can say 
that a froth is a collection of bubbles, and further, we 
can say that a single bubble consists of a liquid surface in 
contact with a gas, which in some cases it entirely incloses. 
This brings us at once back to our Class 1, since we have 
precisely these conditions—namely, a liquid surface in 
contact with a gas. 
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We can then ask the question, How and why does a 
particle heavier than water float on a water surface? 
and if we can answer this we can expect considerable light 
on the whole subject. It is obvious enough that if a 
needle or anything else specifically heavier than water 
floats, it does so primarily because of the effect of surface 
tension. Now if this is true, there should be a definite 
relation between surface-tension factors and the maximum 
weight that we can support on a water surface, and if we 
can experimentally verify such a relation we can consider 
our assumption proved. 

It has been stated that the maximum weight that can 
be supported on a surface of water is equal to the surface 
tension of the area supporting the weight; that is to say 
that one square centimeter will support about 81 mg. As 
a matter of fact it can easily be shown that a square centi- 
meter of water will support much more than this weight. 
We can, however, derive the relation we are after from the 
surface-tension formulas for the difference in pressure 
between two sides of a curved surface (as suggested to me 
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FIG. 1. DIFFERENCE IN PRESSURE BETWEEN TWO SIDES 
OF A CURVED LIQUID SURFACE 


by John Langton), shown in Fig. 1. By the use of these 
formulas we can calculate the maximum size of cylinder 
that will float and can verify our hypothesis experiment- 
ally by floating, for example, clean copper wire of various 
sizes. The maximum size of copper wire, when calcu- 
lated thus, is accordingly about 17 or 18 B. & S. gage, 
depending on the area of contact. By careful manipula- 
tion we can float a wire of a size very close to that cal- 
culated, and we can therefore be sure our hypothesis 
is correct. According to the hypothesis the length of wire 
should make no difference, and in fact a long wire floats 
just as will a short one. 

EFFECT OF S1zE, WEIGHT AND SHAPE OF PARTICLE 

It is hardly necessary to demonstrate that size and 
weight is the next condition that determines flotation on 
a water surface, as we are all familiar with the fact that 
many substances which otherwise do not float will do so 
when very finely powdered. The question of the influence 
of the shape of a particle can be answered by referring 
again to our two surface-tension formulas shown in Fig. 
2. It can be proved mathematically from them that with 
equal radii and surface of contact the specific gravity of 
a maximum-sized floating sphere may be twice that of a 
floating cylinder, or in other words we have proved that 
the shape of a particle is an important condition of flo- 
tation. 

Ye might expect from our tests with floating wires that 
> arrangement of floating cylinders like that shown 
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in Fig. 2 would be an efficient mechanism for support- 
ing a weight on a water surface by reason of surface ten- 
sion. It is interesting to note that the so-called water 
spider you have all seen and also read of in flotation 
articles, which floats by reason of surface tension, uses a 
similar apparatus for his purposes. He does actually float 
on the horizontally held lower parts of his legs which are 
so long as to form a series of cylinders, as seen in Fig. 3. 

We have so far shown three conditions of flotation— 
surface tension, size of particle and shape of particle. The 
remaining conditions are the presence or absence of sur- 
face films on the particles, the kind of film, and the re- 
sulting contact angle produced by them. 

It can easily be shown, and we also know from flotation 
practice, that films of various kinds on particles either 


FIG. 2, ARRANGEMENT OF FLOATING CYLINDERS 


produce or prevent flotation. A clean copper wire floats. 
Wire of exactly the same diameter, but having an oxide 
film, sinks promptly, while if the oxide film is changed 
to one of sulphide, the wire again floats. 

The reason for the different behavior of these three 
wires is that the different films result in a different con- 





Part of Cylindrical Legs “Bearing i? 
Surface of Water 

FIG. 3. THE WATER SPIDER 
From “Insects of New Jersey,” Smith, p. 151 


tact angle. The contact angle is the measure of wetness 
or “nonwetness” and is shown in Fig. 4. Valentine has 
proved theoretically and by practical test that one of the 
flotation factors is the contact angle, which must be of a 
certain degree to make floating possible, and we can there- 
fore say that surface films either produce or prevent flota- 
tion, according to the resulting contact angles. 

We have been talking of coatings that are solid films, 
but we can show that a film may be either a solid, a liquid, 
a gas or an electric charge. The use of oil in practice 
illustrates a liquid film, and just as with the solid film, 
these liquid films will either produce or prevent flotation 
according to the resulting contact angle. 

A good experiment to show the flotation action of a 
gas film is by dropping some particles of malachite, con- 
verted to sulphide by the action of H,S, on a water sur- 
face. These float very well, and the reason they do so is 
that their contact angle is due to their having a strongly 
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adhering film of gas. It is even possible, using great 
care, to drop one of these particles halfway down through 
some water and have it return again to the surface by 
reason of this adhering film, which is large enough to buoy 
up the particle. As these larger particles are dropped 
down to the bottom of a vessel containing water, the ad- 
hering film, which soon collects into a bubble, can be 
plainly seen, and these bubbles adhere with considerable 
persistency. This gas bubble is probably air, or at any 
rate air acts in the same way since after forcibly detach- 
ing the bubble, an air bubble can be readily attached. 

It can also be shown experimentally that an electric 
charge will so modify the contact angle on a particle as 
to permit flotation that would otherwise not take 
place. One way of showing that a difference of 
potential will act in this way is by means of the 
capillary electrometer. If a current is sent in the proper 
direction, the capillary surface of separation of the mer- 
cury tends to decrease as if the surface tension had in- 
creased, and conversely a change of the surface by any 
means will result in a difference of potential. In other 
words, a change of potential at the surface of separation 
of a solid and a liquid will produce a change of surface 
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FIG. 4. THE CONTACT ANGLE, SHOWING WETNESS 
OR NONWETNESS 


tension and contact angle, and conversely a change in 
surface tension by any other means will produce a differ- 
ence of potential. 

We have then proved four conditions of flotation, 
namely: Surface tension, size and specific gravity of par- 
ticle, shape of particle, and films and their resulting 
contact angles. If we now sum up what we have done so 
far it may be seen that we have proved that any particle 
specifically heavier than water may be made to float 
provided it be small enough, of proper shape with respect 
to size and weight, and provided it has a surface film 
the resultant of which is a contact angle that permits 
flotation. Such films may be either solid, liquid, gaseous 
or electric, or a combination of any of these. 

This statement is almost exactly that for the conditions 
required to produce a colloid solution or suspension, and 
we can therefore look to the study of colloids, and of elec- 
trostatics with which this is closely connected, to furnish 
us the real reason for flotation. 


No FLoTatTion WiTHOUT A SuRFACE FILM 


It is, of course, practically impossible to produce a 
surface free from films of any kind, but it seems likely 
that for all such surfaces the contact angle with water 
would be zero. This was the opinion of Quincke, and some 
experiments by Mickle on flotation on a water surface in 
a vacuum point to the same conclusion. In other words, 
an absolutely clean particle free from films of any kind 
will not float. It must be emphasized that, while we can 
show that certain films produce flotation by reason of 
their contact angle, we have not answered the question 
of “why” these films produce the contact angles they do. 
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While we have definitely given up some of our older ideas 
as to the causes of flotation, among them being the idea 
that metallic luster produced flotation, I think we are in 
some danger at present of unduly emphasizing other fac- 
tors. Among these is the danger of thinking that only 
a sulphide can float and also that oil is absolutely neces- 
sary to flotation. Most sulphides do float well, but they 
are far from being the only class of substances that will 
float. And the liquid film of oil around a particle is only 
one of several kinds of films that will produce flotation. 

A simple experiment may be made illustrating these 
two statements. Chemically pure cuprous oxide, when 
dropped on the surface of water, floats readily, in fact it 
is quite difficult to wet. If it is placed at the bottom 
of a beaker of water, however, and a bubble of air brought 
into contact with it, the oxide at once attaches itself to 
the bubble, rises to the top and remains floating. There 
is a marked difference between the behavior of cuprous 
oxide, which floats very well under these conditions, and 
that of cupric oxide, which shows no tendency to float 
under exactly the same conditions. 

I think it is possible that this different behavior of the 
two oxides of copper may be the reason that some 
sulphides of copper float readily, while others do not 
and may even require an acid treatment, since we can 
readily imagine that the oxidation of certain ores under 


Particle with Film Resulting 
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5. PART OF LARGELY MAGNIFIED BUBBLE, 
SHOWING CONTACT ANGLES 


certain conditions will produce a film of cuprous oxide 
while other ores, or the same ones under different condi- 
tions, will give a film of cupric oxide. 

In the Potter-Delprat and similar processes, we have to 
answer the question of why the gas bubbles attach them 


selves to the mineral particle and not to the gangue, and 


also as to whether there is any particular virtue in the 
way the gas bubbles are generated by the action of acid 
on the carbonates of the gangue. If we can produce the 
same result in several ways without acid and with different 
gases, I think we are safe in saying that neither the acid, 
the method of generation nor, generally speaking, the kind 
of gas is an important factor. 

I put at the bottom of a vessel that contained pure 
water, some mineral particles whose contact angle with 
water renders them “non-wet.” By means of a small tube 
with a bulb, by which I can produce bubbles of air, I put 
a bubble in contact with a particle, and they became 
attached and the particle was carried up to the surface, 
This is exactly the action of this class of methods, and 
this experiment proved that neither acid nor any special 
manner of producing the bubble is at all necessary. It is 
necessary, however, that the particle have a certain con- 
tact angle, for other particles which are wet do not react. 

Why does the bubble attach itself to the mineral and 
not to the gangue? Fig. 5 represents a largely magnified 
diagram of a bubble of air or gas in contact with two par- 
ticles, one of these particles having a film with a result- 
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ing contact angle that would enable it to float on a water 
surface, the other particle having a contact angle that 
would produce immediate sinking on a water surface. 
Considering this diagram, it is seen that the largely 
magnified bubble is really only a surface of water in 
contact with air or gas, and that the particle floats on 
this surface for precisely the same reasons stated for the 
conditions of the first class of methods. The fact that the 
system of bubble and particle is small or movable does not 
at all influence the surface tension and other factors that 
govern this kind of flotation. 

This can clearly be shown experimentally. Take a 
tube, wide at the end so that you can get a large bubble. 
This bubble is simply a surface of water in contact with a 
surface of gas or air. There is no attraction between 
bubble and particle at a distance, but as soon as this sur- 
face comes in contact with the non+wet particle, it 
attaches and floats on the surface exactly and precisely as 
on a larger water surface. In other words, this second 
class of processes is really only a modification of the first 
class and the fact that the system of particles and bubble 
is small or movable does not at all alter the surface ten- 
sion or other factors that produce flotation, which are 
precisely the same as those we have seen are effective in 
the first class of methods. 

Of course some of these methods have now, so far as 
practice is concerned, only historical interest, but the ex- 
planation regarding their action bears directly on our 
modern methods. I will therefore speak also of the bulk- 
oil or first Elmore process. We have to explain in this the 
facts that certain kinds of particles enter and remain in 
the oil, others remain at the surface separating the oil 
and water, and others again enter and remain in the 
water. 

All three can be adequately explained on the basis of 
surface tension together with the other factors already 
mentioned, and Reinders has proved this both theoretically 
and practically. 

REINDERS’ STATEMENT OF INEQUALITIES 

“If we represent the interfacial tension between the solid 
and water as T (s, w), the tension between water and oil 
as T (w, 0) and the tension between the solid and oil as 
T (s, 0), Reinders stated that: 

“If T (s,0) > T (w,0) + T (s, w) the solid powder 
will remain suspended in the water. 

“If T (s,w) > T (w,o) + T (s,0) the solid will leave 
the water and go into the oil. 

“If T (w,0) > T (s,w) + T (s,0), or if none of the 


_ three tensions is greater than the sum of the other two, 


the solid particles will collect at the boundary between the 
oil and water.”* 

These expressions will also hold true for a particle com- 
ing into contact with a film of oil instead of a layer or 
globule of oil, except that in this case the particle becomes 
coated with a film of oil or does not become so coated, 
instead of entering or not entering a layer of oil. It 
should be emphasized that the reasons for the action as 
shown by these expressions are precisely the same as those 
stated for the first two classes of methods—namely, size 
and shape of particle, and the kinds of film on this particle, 
or absence of film, which produce by their presence or 
absence the resulting surface tension and contact angles. 





on A article by O. C. Ralston, “Min. and Sci. Press,” Oct. 
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To apply these facts to modern flotation work we must 
consider what we have in a flotation pulp and see if what 
has been said will not show how the results obtained really 
occur. Besides water the pulp will of course contain 
mineral and gangue particles, air bubbles and oil. The 
solid particles may or may not have enveloping films, 
and if they do have them, the films may be any or all 
of the four kinds we have stated. Air bubbles will be pres- 
ent either as clean bubbles—that is, with their surfaces 
in contact with the water free from any contamination— 
or their surfaces will have a contaminating film which 
may be of any possible kind, or the bubble may be 
in contact with an oil globule or layer of oil. The oil 
obviously may be present either as a film or finally in the 
form of an emulsion. Now what happens when any one 
of these phases comes into contact with another? I think 
it will be clear that we can adequately explain any one of 
these cases: on exactly the same lines and for precisely 
the same reasons as the results obtained in the other 
methods preceding; or in other words, modern flotation, 
from a theoretical standpoint, may be considered as a con- 
glomerate of all our preceding three classes of methods, 
but with a different mechanism—the froth—for separat- 
ing the product obtained. 

Let us take any one case of what may happen. Sup- 
pose a particle comes into contact with a clean air bubble. 
This gives obviously the same conditions as for our second 
class. Suppose a particle meets a globule, layer or film 
of oil. This means exactly the conditions of the third 
class, and the same results will occur. Furthermore, at 
least for the materials so far tested, the same kind of film 
that either produced or prevented flotation on a water 
surface without oil is precisely the kind that will cause a 
particle to enter or not enter an oil globule or be coated by 
a film of oil. It may, however, be going too far to make 
this as an entirely general statement. An experiment 
can be performed to illustrate it, and although the condi- 
tions are not the same, I think it serves to show also what 
happens when a particle meets a globule of oil in the pulp. 

Oi, ACTION IN FLOTATION PULP 

A globule of oil is suspended in a mixture of equal 
specific gravity. Exactly the same as in a flotation pulp, 
a silicate particle coming into contact with this oil will 
not be wet by it, but will remain wet by the water. A 
particle with a coating of cupric oxide will act in the same 
way, and finally, a sulphide particle or one with a sulphide 
coating will be wet by the oil, the reasons for these results 
being the inequalities of Reinders already mentioned. 

There is one case that has not been illustrated—what 
happens when a particle meets oil in the form of an emul- 
sion. From experiments made I think it safe to say that if 
a particle meets emulsified oil, there will be no attachment 
of oil to mineral unless some factor is introduced that will 
break up or destroy the emulsified condition, and that con- 
sequently emulsification of an oil should be avoided in flo- 
tation practice. If this is true, we would expect that sub- 
stances capable of producing an emulsified condition of 
oils would be harmful in practice, and conversely that 
substances capable of preventing or breaking up emulsifi- 
cation would be beneficial. I believe that this is the ex- 
planation for the puzzling deleterious action of some or- 
ganic substances such as glue, tannin and saponin, since 
these all belong to the class of compounds that are effi- 
cient in emulsifying oils. Furthermore, it is easy to show 
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experimentally that sulphuric acid prevents or breaks up 
emulsions of oils, and it seems reasonable to suppose there- 
fore that this is one of the reasons, although it may not 
be the only one, for the use of acid. The fact that acid 
is not generally used at present is probably due to the fact 
that the oils and mixtures now in use in many places 
are not such as to emulsify readily. 

There are a number of other substances besides sul- 
phuric acid having this property of preventing or destroy- 
ing emulsions, and Table 1 shows the relative efficiency of 
some of these that we have tested. In a case where sul- 


TABLE 1. 
Sulphuric acid...... 


EMULSION-MODIFYING AGENTS 
entirely prevents emulsification 


Cresylic Acid........ 0.006% entirely prevents emulsification 

BOBUC ACE... .. 2 ics 0.014% entirely prevents emulsification 

COBPIC BGI 6 o.6. sce secie 0.066% entirely prevents emulsification 

Alum. Sulphate...... 0.06% prevented emulsification 

Copper Sulphate.... 0.30% prevented emulsification 

Ferrous Sulphate.... No action 

Caustic Soda........ 0.30% No action 

Sodium Chloride .... Stabilizes and increases emulsi- 
fication 


phuric acid is used for the purpose of preventing emulsi- 
fication of oil, we would therefore expect that the sub- 
stances enumerated could be substituted with equal effect 
in the relative amounts indicated by the figures. 


BUBBLES CONSTITUTE AIR SURFACES 


One of the things I have tried to show so far is that 
from a theoretical standpoint a bubble in the interior 
of a pulp may be considered as simply a surface of water 
in contact with air. In the study of modern flotation we 
must of course consider what a froth really is, and we can, 
if we feel disposed to use what D. H. Browne calls the 
back end of the dictionary, call a froth a “multiphase, 
heterogeneous, reticulated, cellular aggregate having 
liquid septa inclosing the gaseous phase,” but for practical 
purposes it will be well enough to consider that a froth 
is simply a lot of bubbles, with their surfaces more or 
less contaminated, floating on a water surface and that 
accordingly there is no need for any different factors to 
explain the action of particles in a froth as compared with 
the conditions already shown. 

As a means or mechanism for separation of mineral or 
gangue particles, the froth is of course simply a very 
largely extended surface as compared with a simple sur- 
face of water, and this extension of surface will be more 
or less proportional to the size of the bubble. If a space 
6 in. deep above a surface of water i ft. square is filled 
with bubbles, the amount of increased surface may be 
taken as roughly equal to the figures shown in Table 2. 

The question of what oils to use in flotation has prob- 
ably given more trouble from a practical standpoint than 
any other. In some cases the situation has been something 

TABLE 2. SURFACE AREA OF FROTHS 


1 Sq.Ft. of Froth, 6 In. Deep 
Average Diameter Surface Area 


of Bubbles at Least 
1 in. 18 sq.ft. 
\% in. 37 sq.ft. 

y% in. 75 sq.ft. 

» % in. 150 sq.ft. 


like this: The manufacturer or producer of oils cannot 
get any definite ideas as to what kinds or qualities of oils 
are needed, so he sends to the plant superintendent prod- 
ucts or mixtures marked 240B or 1000A, or whatever 
he happens to call them, with little information as to their 
chemical composition or physical qualities. The superin- 
tendent uses one of these and gets good extractions, 
although he has no information either as to the real com- 
position of the oil or the physical qualities that have given 
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him the results obtained. When he needs more oil, he 
naturally asks the purchasing agent for a quantity of 240B 
or whatever he has been using. The purchasing agent 
then finds that in the meantime either 240B has trebled 
in price or the producer’s plant has burned or he is unable 
to deliver for some other reason, but that he can get from 
another producer 350X, which he is assured is much better 
and may be cheaper. At this point the purchasing agent 
goes to the chemist, states the case and wants to know 
whether the chemist will assure him that he will be safe 
in substituting 350X for 240B. This follows the principle 
adopted in some places that, if anything goes wrong, 
“cherchez le chemist,” but it does not work satisfactorily 
in this case, since with the information he has, all the 
poor chemist can do for the purchasing agent is to make a 
small-scale flotation test of the two oils, which may or 
may not be analogous to large-scale conditions. 


QUALITIES OF FLOTATION OILS 


I think it is glaringly evident that what we should 
have as soon as possible is a clear understanding of just 
what are the physical qualities needed to’make a suitable 
flotation oil, and some rational method of testing in the 
laboratory based on these qualities. We can at least make 
a start in this direction if we consider why we use oils, 
or in other words their function in flotation, and then 
make a classification of them based on these functions. 

It seems obvious enough that we want oils for two main 
purposes—first, to furnish a film around a particle, and 
second, to act as a means of making a foam or froth. 
Laboratory tests show clearly that we can divide the “oils” 
then into two classes based on this, which for want of 
better names we can call “oilers” and “foamers.” Fur- 
thermore, these same tests, as well as practical experience, 
appear to show that we must have in a mixture a repre- 
sentative of each of these classes. I do not know all the 
qualities necessary for an oil of this first class, but I 
think it is safe to say that we want, first, an oil whose 
viscosity is such as to enable it to be finely divided or 
extended, second, that it should not emulsify readily and, 
third, that its physical qualities should be such that the 
resultant of the interfacial tensions between water, oil 
and particle should be such as to cause with certainty the 
entrance of a mineral particle into it and the exclusion of 
a gangue particle. It is upon this characteristic that the 
availability of an oil probably depends. 


If this is true, and if these are the principal qualities 


needed, then it seems to me that a proper method of test- 
ing should not be a very difficult matter; and further, I 
think that it also follows that there does not appear any 
real reason why, instead of coal tar and more expensive 
oils, we cannot use as the main constituent of our mixture, 
crude petroleum oil or some properly treated portion of 
this. Experiments we have made indicate that this can 
probably be done. 

As to the second elass of oils, it seems obvious to me 
that, since the object of the addition of these is to make a 
foam and since one of the reasons why they do this is by 
reason of their so lowering the surface tension of water as 
to make this possible, other things being equal, the oil that 
will reduce the surface tension most will be the one to be 
selected. This is complicated, however, by the physical 
action of one oil on the other and by the fact that in order 
to have a durable film the contamination must be such as 
to give a surface capable of a variable surface tension. 
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I should like to emphasize the fact that it is necessary 
not only for a particle to have a film, say of oil, but that 
this film must also result in a proper contact angle, in ad- 
dition to the other factors necessary to produce flotation 
and this at once brings us to a reason why we use our 
second class of oils—namely, their effect on the surface 
tension and contact angle of the first class of oils. 

If we place a small amount of any oil of our first class 
on water it at once films out a more or less thin layer, and 
we know that under such conditions the oil layer is wet 
by the water, or in other words, its contact angle with the 
water may be zero. Now a mineral particle, even if sur- 
rounded by a film of oil in this condition, will sink. 

Uses oF THE Froruine OILs 

The result of the addition of the second class of oils is 
that a minute amount of any of them, such as crude pine 
oil, cresylic acid, ete., added, for example, to a surface 
of water in a dish on which is a film of oil of the first 
class, will result in an immediate and striking retraction 
of the film. The oil then takes on in most cases a circular, 
globular form, with a definite, positive contact angle. 
In other words, in my opinion this proves definitely that 
an important function of the addition of this minute 
amount of, for example, pine oil, is to change the surface 
tension and contact angle of the other oil or of a particle 
coated by it so as to enable it now to float, which it other- 
wise would not do. Heat apparently acts in the same way, 
for if we drop some oil on the surface of hot water, it 
does not film out but assumes the globular form. 

If this reasoning is correct, it seems to me that, prac- 
tically, instead of adding our oils in a mixture it will be 
found more rational to separate them and add the proper 
amount of the first class to our mixing apparatus or mill 
and then, after we have coated the particles, to add the 
second class of oils in our flotation apparatus. I believe 
this should give better practical results, since it is evident 
that during the first operation we need to have our oil in 
such a condition that its filming-out property will be at a 
maximum, which will certainly not be the case with a 
mixture of both classes as ordinarily used. 

In my opinion we are just beginning to realize the 
possible future scope of the practical application of even 
our present methods of flotation, and I personally do not 
believe that we have at all reached the final form for the 
practical application of the principles of flotation. When 
these principles are thoroughly worked out, we shall be 
not only in a position to work intelligently with our 
present problems, but also I can see no reason why at least 
a certain number of kinds of selective flotation may not 
be possible. Furthermore, since it is evident that our 
principles are similar to those of colloids and since we 
know that we can either suspend or coagulate and precipi- 
tate fine enough particles in a number of different ways, I 
do think it is possible that we may finally have a suc- 
cessful flotation without any froth and consequent power 
consumption, or even without oils. 

The Total Value of Slate of all kinds sold in the United 
States in 1915 was $4,958,515, according to the United States 
Geological Survey. This was a decrease of 13% compared with 
1914. The sales of roofing slate in 1915 were 967,780 squares, 
valued at $3,745,934, and of mill stock 4,576,112 sq.ft., valued 
at $819,672. Blackboard material and school slates decreased 
nearly 31%. The total number of operators, which had de- 
creased from 171 in 1913 to 157 in 1914, continued to decrease 


in 1915 to 148. Virginia was the only state in which the 
number increased—from 7 to 8. 
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Round Mountain Placers 
SPECIAL CORRESPONDENCE 


The Round Mountain Mining Co., which is mining a 
large deposit of disintegrated rhyolite on Round Moun- 
tain, Nye County, Nevada, by the hydraulic method, 
recently purchased all the interests of the Round Moun- 
tain Power and Water Co. The deal includes all the 
waters of Shipley, Jefferson, North Jefferson, Slaughter- 
house and Shoshone Creeks, together with their tribu- 
taries, and the complete hydraulic installation from Jef- 
ferson and Shoshone Creeks to Round Mountain. This 
system conveys water through a 16-in. main under heavy 
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plant already in operation by the company. The 16-in, 
pipe line, which has been in operation, extends from Jett 
Cafion, on the opposite side of Smoky Valley, to Round 
Mountain. The additional equipment will not only pro- 
vide for increased yardage output on the ground at pres- 
ent operated, but will enable the company to extend opera- 
tions beyond the limit of the original plant. The total 
investment in pipe lines and water rights now owned by 
the company amounts to $350,000. The negotiations 
were conducted by Louis D. Gordon, under whose manage- 
ment the property has been brought to its present produc- 
tiveness. The acquisition of the additional hydraulic 


plant closes out all of the interests in Round Mountain 





pressure. The purchase involved more than $100,000 
and includes the Barker and Crowell ranches. 

The Round Mountain property is about 40 mi. north 
of Tonopah. Round Mountain stands practically alone, 
with Toi Ya Be on the northwest and Toquima on the 
southeast. Big Smoky Valley is on the east, and there is 
desert country to the west. The illustrations show Round 
Mountain and the placer area; a portion of the ditch line; 
and the sluices in operation. This last picture shows 
plainly the character of rock that is being handled. 

The recent acquisitions give the Round Mountain Min- 
ing Co. two complete hydraulic systems, including the 


MOUNTAIN, NEVADA, WHERE PLACER OPERATIONS ARE NOW IN PROGRESS 


DITCH LINE AND SLUICES OF ROUND MOUNTAIN PLACERS 


that were controlled by David 8S. Llewellyn, who took 
the property out of a receivership and demonstrated the 
possibility of hydraulic mining. 

Last season 240,000 cu.yd. of material was handled, 
and the mint returns showed that the value averaged a 
little more than $1.55 per cu.yd. Reserves are reported 
at over 1,500,000 cu.yd. and the value at $1 per cu.yd. 
The average depth of the proved area is 14 ft. The 


disposal of the tailings requires no special engineering, 
and there is no probability of legal interference, as there 
is no farming land to be destroyed by the tailings that 
are sent out on the desert. 
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Forming Tools for Auger Drills 
By L. C. Moorr* 


To utilize scrap pieces of round and hexagon drill steel 
both solid and hollow, over one inch in diameter and less 
than 18 in. long, an auger forming outfit, as shown in 
the accompanying sketch, was made at the Morris-Lloyd 
mine of the Cleveland-Cliffs Iron Co. It was found that 
an auger of the cross-section shown, would stop a BBR- 
13 jackhamer drill before breaking and that when a pry- 
ing action was put on the auger, the twisting tool, would 
break first along section AA, which was the result desired. 

In forming, the steel is heated for the length of the 
blacksmith’s fire and flattened in the forming tool to 
the cross-section shown. Another heat is taken farther 
along, and this process is repeated until the entire piece 
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FORMING TOOLS FOR AUGER DRILLS 


is drawn to the proper shape. It is then heated again in 
sections as before and twisted by hand with the tools 
shown, a complete turn being made about every five inches. 
Two twisting tools are made, one with its shank to fit a 
square hole in the anvil top and the other with shank 
to fit into a 114-in. pipe 30 in. long. 

This outfit has now been in use approximately one year, 
over 200 augers have been made and not over six have 
broken in the twisted section. The tools can be made 
readily in any shop and will soon pay for themselves. A 
good blacksmith and helper, using a steam hammer, 
can make six complete augers per day. 


The Use of Water Hoists 


In some mines the water encountered underground is 
practically constant, while in others it varies greatly with 
the seasons of the year. Where the water is constant, it 
is usually the custom to remove it by pumps suitably 
placed at the proper levels. Mines that are subject to 
wide fluctuations in their water conditions cannot be 
dewatered economically by this method. In the case of 
one mine that was subject to much greater amounts of 
water in the spring months, a water hoist was installed 
to remove this excess, the constant inflow of surface and 
underground water being removed by pumps. 





*P. O. Box 101, North Lake District, Ishpeming, Mich. 
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The hoist consisted of two buckets operated in balance 
in two compartments of the shaft. This excess water was 
collected in a sump at the 300-ft. level so that the head 
was not great. The hoisting cables were wound on cylin- 


drical drums faced with wooden planks. These drums 
were operated by the hoisting engines when necessary. 
This installation, when idle, represents very little capital 
and is not subject to the repair and depreciation charges 
that pumps of the same character would be if idle nine 
months out of the year. Where the demands are constant, 
however, pumps are more generally used. 
KR 


A Safety Trolley-Wire Box 


There have been several accidents during the past few 
years in the Butte mines, caused by men accidentally 
getting into contact with the trolley wires of the electric 
haulage system. Some difficulty has been encountered in 
providing satisfactory protection against such accidents. 
The guards generally used consisted of two boards placed 
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FIGS. 1 AND 2. DETAIL AND GENERAL ARRANGEMENT 
OF TROLLEY BOX 


in a vertical position, one on each side of the wire. On 
account of the fact that the trolley pole and trolley wheel 
were in a straight line and in a vertical position, it was 
impossible to protect the wire from beneath and there 
was always danger that a man carrying a drill on his 
shoulder would touch the end of the drill against the wire. 

The trolley-wire box and trolley pole shown in the illus- 
trations were developed at the Steward mine for the pur- 
pose of eliminating this danger, says the Anode. The 
main features are: A trolley pole which supports the 
trolley wheel by means of a horizontal offset plate, best 
shown in Fig. 1, and a horizontal board guard which pre- 
vents the wire from being touched by anything pushed 
toward it from beneath. The use of this board is of 
course made possible only by the use of the offset trolley 
wheel. 

As shown in the general sketch, Fig. 2, the side opening 
through which the trolley wheel is brought into contact 
with the trolley wire, should be placed opposite the near 
side of the drift. It is then practically an impossibility 
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for a man to accidentally get anything in contact with 
the trolley wire. 

In case the trolley wheel should jump off the wire, the 
horizontal offset piece will bear against the lower edge 
of the side board nearest the trolley. pole and will prevent 
the trolley wheel from doing any damage. When using 
the old type of guard, the trolley wheel sometimes jumped 
off the wire and tore off the trolley-wire supports before 
the motorman could get control of the pole. 

This guard has now been in use on the 2,800-ft. level 
of the Steward mine for several months and has given 
complete satisfaction. 


Misuse of Belt Dressing 


Belts and pulleys are of such importance in modern 
machinery that anything concerning their smooth opera- 
tion and safety in working should be emphasized. 

It is common knowledge that when a belt is not run- 
ning easily, the operator usually smears some belt dressing 
on it, frequently with the aid of a stick, and then rests 
with the consciousness of a duty well performed. 

The use of belt dressing should be abolished, says F. B. 
Prescott, in The Anode, because it is unsafe, unnecessary 
and wasteful. The great bulk of belt dressing used is 
applied while the belt is in motion, and 
the accidents from this cause are 
neither few nor slight. It is the easiest 
thing in the world for a man putting 
dressing on a moving belt with a stick, 
for example, to have his arm drawn 
into the machinery with serious conse- 
quences to himself. 

If belts and pulleys are properly de- 
signed and adjusted, they do not re- 
quire belt dressing for their smooth 
operation. When the pulleys are clean 
and the surface of the belt becomes pol- 
ished through operation, we have an 
ideal drive. 

The first waste as regards belt dress- 
ing is its cost. When placed on the 
belts, it causes them and the pulleys to pick up 
dirt and dust, which build up on the pulley, change 
its cone, decrease the belt and pulley contact and 
frequently cause the belt to slip or run off the pulley. It 
is therefore wasteful from the standpoint of efficiency. 
When used on belts running on paper pulleys, the rosin 
and grease in the dressing cause the belt to stick to the 
pulley and strip the paper from it, this destruction being 
out of all proportion to the legitimate wear and tear 
which a company naturally expects. 

Some men may hold different opinions on this matter, 
but it is'‘a remarkable proof of the position as outlined 
that no belting firm of standing will recommend belt 
dressing of any kind (with the solitary exception of a 
little light oil to keep the belts soft and pliable under 
special local conditions). 

After many years’ practical experience, we know that 
the consensus of opinion among leaders of the profession 
is that the manufacture of belt dressing is, in itself, eco- 
nomic waste. We know full well that the manufacture of 
the article cannot be stopped by any safety department, 
but the next best thing is well within the province of a 
management, namely: To prohibit its use entirely, relying 
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upon clean belting and pulleys for efficient working, 

rather than upon apparatus choked up with dressing and 

dirt, which needs more dressing to keep it running. 
Wire-Rope Lubrication 

Total lack of proper lubrication or the mistaken idea 
that any kind of so-called lubricating material will answer 
as a wire-rope lubricant is often the cause of wire ropes 
failing to give expected service. The lubrication of wire 
rope requires the same careful study of the needs and 
adaptation of lubricants to the conditions attending the 
work as that of any other machinery. Many ropes fail 
because of the complete corrosion of the inside wires 
while the outside wires are apparently in good condition, 

A rope in use is continually subjected, not only to the 
wear of the drums, sheaves or rollers, but also to a 
constant wear and friction on the inside, due to the 
wires in the strands moving slightly when the rope is 
bent which eventually causes their failure. 

To be of value the lubricant should not only penetrate 
to the hemp center and thoroughly saturate it, but it 
should also coat thoroughly the inside wires. A proper 
lubricant, while doing this, will have sufficient consistency 
to cling to the rope and not drip off and leave it 
practically dry a few days after the application is made. 





TWO METHODS OF LUBRICATING HOISTING ROPES 


The accompanying illustrations, from a Leschen & 
Sons pamphlet on wire rope, show some of the simplest 
and best-known methods of applying a Ivbricant or 
protector to ropes while in motion. No great expense is 
necessary, as the equipment is of the simplest and can 
be procured anywhere. Of course they cannot be applied 
to ropes running at high speed, but where the ropes can 
be slowed down they are very satisfactory. Fig. 1 shows 
a wooden trough of the simplest construction placed on 
the ground under the rope, which runs in the bottom 
of the V. Lubricant is poured hot on the rope and a 
bunch of waste or rags is held near the front in order to 
wipe off any excess and avoid dripping. A sheepskin 
wiper, wool side down, should be used to remove the sur- 
plus from the outside of the rope and work the compound 
between the strands. It can be held in place by hand or 
bound with a piece of wire. 

Where the ropes are accessible and can be slacked off 
enough to pass around the sheave, Fig. 2 shows the 
most efficient means of coating. The sheave is easily 
removed and is heavy enough to keep the rope immersed 
in the hot compound. Ropes can be coated in this 
manner at much higher speeds than by any other method. 
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Air Lifts at Old Dominion Mine* 


An air lift was installed from the 12th to the 10th 
level and later one from the 10th to the drain tunnel. 
The submergence on the air lift from the 12th to the 
10th lever was 177 ft., or 47%. The top 100 ft. of the 
column was made of 12-in. pipe; the bottom 100 ft. 
and the two legs were of 10-in. pipe. The air was 
supplied from a 4-in. line at 80 to 90 gage pressure. 

Short tests on this air lift showed that it handled to 
the 10th station over 1,650 gal. per min., with an air 
consumption of 1,080 cu.ft. per thousand gallons. The 
highest efficiency obtained was 36%. In the lift from 
the 10th up to the drain tunnel, which was 431 ft., the 
submergence was 188 ft., or 30.4%. The top 200 ft. 


of the column was 12-in. pipe, while the bottom 231 ft. 
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PIPING ARRANGEMENT FOR AIR LIFT 


and the two legs were of 10-in. pipe. The air was 
supplied through a 4-in. pipe at a gage pressure averaging 
from 90 to 100 lb., but which was always kept as high 
as possible. This lift delivered to the tunnel 1,233 gal. 
of water per minute, with an air consumption of 2,681 
cu.ft. per thousand gallons delivered. The maximum 
efficiency showed practically 30%. 

: During the period of unwatering the 16th level, the 
two columns on the 18th level Aldrich pumps were 
converted into air lifts, one delivering to the 14th level 
and the other one to the 12th. The water at that time 
stood 36 ft. above the 16th level. These lifts were made 
up as follows: A 3-in. air line provided with a foot-piece 
made from 3-in. steel tubing, plugged at the bottom and 
perforated with 3%;-in. holes drilled at a 45° angle, was 
lowered to the sweeps connecting the columns with the 





*Excerpt from a paper entitled ‘The Water Problem at the 
Old Dominion Mine,” to be presented at the Arizona meetin 
of the A. I. M. E., September, 1916, by P. G. Beckett, genera 
Inanager, Old Dominion Copper Mining and Smelting Co. 
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pumps. Both lifts pulled the water through the valves 
and suction of the Aldrich pumps and delivered to the 
14th level about 1,300 gal. per min. and to the 12th 
about 1,000 gal. per min. The accompanying sketch 


TESTS OF AIR LIFTS; OLD DOMINION COPPER MINING 
AND SMELTING CO. 
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A-1... 200 177 47.0 80 turn 1,011 1,353 1,338 28.8 70.8 
A-2... 200 177 47.0 80 3 turn 1,679 1,809 1,080 36.0 50.3 
A-3... 200 177 47.0 80 1turn 1,793 2,262 1,261 30.9 58.8 
A-4... 200 177 47.0 80 i}turn 1,925 2,658 1,375 28.4 64.4 
A-5... 200 177 47.0 80 ull 1,965 3,219 1,638 25.5 71.6 
B-1... 431 188 304 90 1turn 1,317 3,484 2,645 32.9 57.7 
B-2 431 18 30.4 90 2turns 1,291 3,832 2,968 27.0 64.8 
B-3 431 188 30.4 90 3 turns 1,291 3,919 3,035 26.4 66.2 
B-4... 431 188 30.4. 90 Full 1,325 4,089 3,086 26.0 67.2 
C-1... 431 188 30.4 90 I1turn 1,122 3,051 2,718 29.4 59.5 
C-2... 431 188 30.4 90 2turns 1,233 3,306 2,681 29.9 58.4 
C-3... 431 188 30.4 90 Full 1,233 3,484 2,825 28.4 61.3 


Tests in oot A were on the air lift pumping from 12th level to 10th level. 
—_ in group and group C were on the air lift pumping from 10th level to 
rain tunnel. 


gives the arrangement of the piping used on the 200-ft. 
air lift. The table shows the results of short tests run 


on these air lifts. 
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Miners’ Carbide Lamps 


In Miners’ Circular No. 18, of the United States Bu- 
reau of Mines, on “Notes on Miners’ Carbide Lamps,” 
there is the suggested rule, “Never use carbide in a lamp 
made of copper; the lamp may explode.” This drastic 
recommendation led us to make inquiry of the Director 
of the Bureau of Mines respecting the reasons for it. 
The director replied that James W. Paul, author of the 
circular was informed of an instance wherein a carbide 
lamp made of copper exploded, presumably due to the 
presence of copper acetylide. The circumstances, ‘as re- 
lated to him, were that the lamp was placed on an anvil 
and struck with a hammer, resulting in an explosion. 
The precaution referred to was suggested because, un- 
der similar conditions, a carbide lamp made of copper 
might be made to explode following a fall of rock, par- 
ticularly if the lamp was resting on the floor of the mine. 

Several textbooks claim that when acetylene gas is 
passed through an ammoniacal solution of cuprous chlor- 
ide, a reddish-brown precipitate reducts, having a for- 
mula of C,H.Cu,0, and that when this precipitate is 
dried, copper acetylide (C,Cu,) is formed, and that this 
compound, when heated between 50 and 90°, forms a 
highly explosive mixture. The Bureau of Mines has 
made no detailed investigations in this matter, and it 
of course cannot state definitely the possibilities of an 
explosive mixture being formed when acetylene gas is 
passed over a copper plate, such as has been used in the 
manufacture of carbide lamps. This question is still 
in controversy. 


The Method of Starting a Compressor Unit in the Butte 
Central power plant is interesting: High-pressure air is by- 
passed into the high-pressure cylinder and the unit is thus 
caused to operate as an air motor. As the speed is increased, 
the electric motor which normally operates the compressor is 
brought up to synchronism with the other units. When this 
has been accomplished, switches are thrown automatically and 
the unit begins to act as a compressor. An indicator lamp 
remains lighted during the speeding-up process and goes out 
when the point of synchronism has been reached. No engine 
governors are used with synchronous motors. 





Saving Slocan Silver and 
Copper 


By Dovetas Lay* 


A method of metallurgy for recovering ruby silver and 
gray copper has been devised for application to the ores 
of the Slocan, B. C., district. As practiced in the Slocan, 
the system is put into operation on the four coarsest jigs. 
On the first compartment of these jigs instead of making 
lead concentrates high in lead, the aim is to get a product 
that will imitate as closely as possible that natural asso- 
ciation of minerals in which the ruby silver usually 
occurs. This is a galena-blende-siderite association. Gray 
copper is naturally better protected than ruby silver, as it 
usually occurs in galena. It seems, however, to be more 
prevalent near the galena-blende-siderite association. 

While the effect of this practice is, of course, to lower 
the lead grade of the lead concentrates, the five-compart- 
ment classifier jigs permit high-grade lead concentrates 
to be made at the fine end of the mill, which offsets to a 
great extent the lowering of the lead grade at the coarse 
end. The higher the feed in lead the easier it is to put 
this system into effect without any undue lowering of the 
lead grade of the lead concentrates, because the pieces of 
clean lead ore will, in any event, come out of the first- 
compartment hutches of the jigs mentioned, along with 
the association sought. 

& 
Cooling Gas-Engine Water in 
the Cyanide Plant 


By CuHaries LaspBet 


In the West and Southwest, where gas engines are 
generally used to furnish power in cyanide plants, trouble 
is experienced in keeping the water of the engine’s cool- 
ing tanks cool enough to be of any benefit to the engine; 





PIPING ARRANGEMENT FOR COOLING WATER 


especially in summer, when the nights are nearly as hot 
as the days and the water somewhat scarce. We have 
overcome this trouble in the following manner: 

The outlet of the cylinder water jacket is connected to a 
pipe immersed in the sump tank (the “gold tank” or the 
barren solution tank can also be used, whichever is the 
most convenient). This pipe is made up of short lengths, 
as shown in the accompanying sketch, using 45° or 90° 





*Mining engineer, 12 Westbourne Road, Forest Hill, London. 
+Mechanical engineer, Nelson, Nevada. 
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elbows so as to have the pipe run around in the bottom of 
the tank. If the engine has a thermo-siphon instead of 
the circulating pump shown in the sketch, the upper 
hot-water pipe goes directly from the top of the engine to 
the connection near the top of the cooling tank and the 
cooling pipe immersed in solution tank leads to the en- 
gine cylinder’s lowest connection completing the circuit. 
A 40-hp. gas engine running our plant is connected as 
per sketch to a 20-ft. pipe lying in the bottom of the 
solution tank. The temperature of the water at the 
engine outlet is 140°, but after passing through the cool- 
ing pipe and tank, it comes back to the cylinder jacket 
at a temperature of 94°, whereas before making this im- 
provement it was 145° at the outlet and 136° at the inlet. 
This cooling method is used all the year round at our 
plant, since in winter it keeps the cyanide solution from 
freezing and circulates better in the pumps and filter, 
while the heat given to the solution may help it to be 
more efficient. The first work intended for it, cooling the 
gas engine’s water, however, was and still is its most im- 
portant function. 
An Electro-Hydraulic Shovel* 


All the mining machinery of the Penn Iron Mining Co. 
has been operated by electric power for several years, and 
when another shovel for stockpile loading was required, 








FIG. 1. THE RECONSTRUCTED SHOVEL 






the advantages of an electric shovel were naturally con- 


sidered. After much study, serious objections suggested 


themselves to a shovel operated directly by electrical 
apparatus by reason of the complicated control, severe 
service on the motors and the heavy surges of current 
required from the line. It was finally decided to construct 
an electro-hydraulic shovel using water under pressure 
to perform all the necessary operations except that of 
propelling, for which a separate motor was best suited. 





*Excerpt from a paper by Frank H. Armstrong, mechanical 
engineer, Penn Iron Mining Co., presented at the A. I. M. 
New York meeting, February, 19 6, 
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A car body with boom, dipper handle and dipper of 
late design, but without any of the steam machinery, 


was purchased. A motor-driven centrifugal pump, a 
pressure tank, an air tank, a small air compressor and 
water cylinders with .plungers, pistons and valves, were 
installed in place of the steam equipments. Originally 
a large tank at the back of the car, carried air under 
a pressure of 275 lb., while a smaller one served for 
the water-pressure tank into which the pump discharged 
and from the bottom of which the water was taken by 
the main header to the valves. Back of the water-pressure 
tank was another used as a suction tank, which received 
the water exhausted from all the cylinders and from 
which the pump drew its supply. 

It was soon found that the tanks and the air com- 
pressor could be dispensed with, since a sufficient capacity 
could be obtained without the use of compressed air, 
because the capacity of a centrifugal pump increases 
rapidly as the head decreases. The removal of the tanks 
lowered the center of gravity. Fig. 1 shows the shovel 
after the changes had been made. 

The dipper is hoisted by means of a large cylinder 
and plunger, the double hoisting ropes pass around two 
sheaves at the outer end of the plunger. One end of 
these ropes is anchored to the front flange of the hoisting 
cylinder, while the other end is fastened to the dipper. 














eae 
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FIG. 2. POWER AND SPEED CURVE OF SHOVEL 


The dipper travels 2 ft. for every foot the plunger travels. 
The cylinder is single-acting, since the weight of the 
dipper pulls the plunger back when the valve is open to 
exhaust. The swinging of the boom is effected by means 
of a double-acting cylinder with a piston and rod extend- 
ing through each cylinder head, with a sheave at each 
end of the rod. The swing circle at the base of the 
boom is moved by a rope, the middle of which passes 
around the front end of the swing circle and the ends 
go around the sheaves on the ends of the rod and fasten 
to the car body. 

The average speed of the machine is between 3 and 4 
dippers per min. Repeatedly 3,000 tons have been loaded 
in a 10-hr. day, although the railroad service required 
shifting every two or three cars. Much more could have 
been loaded if good car service could have been obtained. 
With some slight changes it will be possible to increase 
even this speed considerably. The power required and 
the speed of the shovel are shown in the chart, Fig. 2, 
from a recording wattmeter. 

This shovel has few moving parts as compared to 
either a steam shovel or a straight electric shovel. 
There are no gears, clutches, brakes or drums. The 
few moving parts, except the motor and pump, move very 
slowly. The pump gives no trouble, since the water is 


clean and mixed with a lubricant. The leakage is small 
so that a hydraulic oil that will not freeze can be used 
in winter. 


The only noise is the hum of the motor and 
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a slight singing of the water as it rushes through the 
pipes and valves. 

The advantages are that it is a one-man shovel and 
does not require a craneman or a fireman. The current 
pull from the line has no large peaks, and when the 
shovel is not in operation the current can be shut off 
entirely and the pump stopped. There is very little 
to wear out except the dipper lip and the packing. The 
control of all the movements is smooth and accurate. 
If it is desired to raise or lower the boom for rail 
transportation, it can be done in a few minutes by resting 
the dipper on the ground and either thrusting or the 
reverse. It is practically noiseless and clean. 

e 


A Mercury Pressure Gage 
By N. P. Goopricu* 


The accompanying sketch shows a mercury pressure 
gage in use at the cyanide plant of the Tomboy Gold 
Mines Co., which sketch is self-explanatory. The gage 
may be made of standard pipe and fittings and a little 
mercury, materials usually available at any metallurgical 


Sy 





DETAILS OF MERCURY PRESSURE GAGE 


plant. It may be applied wherever the pressures to be 
measured are moderate and may be made as sensitive as 
desired. 

The dimensions A and B will determine the range 
of pressure and the ratio of C to D the sensitiveness of 
the gage. The one in use at the Tomboy plant is made 
with the following dimensions: A, 8 ft.; B, 18 in.; C, 
the inside. diameter of a 34-in. pipe; and D, that of 
a l%-in. pipe. A rise of 8% in. indicates a pressure of 
50 lb. It is used on the supply main to the clarifying 
filter presses, where the pressure does not rise above 40 
Ib. 

While the writer does not claim any originality for 
this gage, he fails to remember having seen it illustrated, 
and so far as he knows this arrangement of an ancient 
principle is his own. 





*Mining engineer, Smuggler, Colo. 
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Tonopah Mining Co. 


The Tonopah Mining Co., of Nevada, reports that 
96,735 dry tons of mine ore, averaging $14.41 per ton, 
and 39,462 dry tons of dump ore, averaging $11.09 per 
ton, were shipped to the mill. The average gross value 
was $13.66 per dry ton. The mining costs were $3.73 for 
direct cost and 58c. for indirect cost, a total of $4.31. 
The estimated value of the total ore assets on Mar. 1, 
1916, is $798,789. The estimated tonnage is 53,493, 
including ore on the dumps. The estimated value per ton 
is $14.93. 

But few changes were made in the mill during the year. 
Owing to the material increase in the cost of supplies, a 
direct comparison with the cost of last year cannot be 
made. Notwithstanding the increased price of supplies, 
the cost per ton of ore milled showed a decrease of $0.035 
on direct costs below those of last year, and a decrease 
on total costs of $0.077. In January and February, 1916, 
tonnage milled was reduced from 400 to 250 tons per day. 

The recovery of gross contents was 94% of gold and 
90.9% of silver, a decrease of 1% gold and 0.3% silver. 
The value recovery based on net smelter returns shows 
90.3% against 89% for the previous year, a gain of 1.3%. 
This is the highest net recovery in the history of the mill. 

The increased cost of chemicals used is shown by the 
fact that cyanide in 1914-15 cost 20.869c. per lb., and in 
1915-16 cost 21.813¢. per lb. Zine in 1914-15 cost 9.231c. 
per lb., while in 1915-16 the cost was 20.012c. per lb. The 
cyanide consumption per ton of ore was 2.84 lb. and of 
zinc 1.87 |b. 

The total costs per ton were $3.87 for the mining and 
handling of dump ore, $2.94 for milling, 74c. freight on 
ore milled, and 23c. for marketing mill products, a total 
of $7.78 per ton. The metal losses in milling and refining 
were $1.11; the profit per ton amounted to $4.77, equaling 
the average gross value of the ore milled, $13.66. 


Tharsis Sulphur and Copper Co. 
The report of the Tharsis Sulphur and Copper Co., 
Ltd., Huelva, Spain, for the year ended Dec. 31, 1915, 
shows that the total quantity of ore raised during the year 
was 401,150 tons, as compared with 357,295 tons in 1914, 
an increase of 43,855 tons. The shipments were in all 
546,536 tons, as compared with 517,688 tons in 1914, an 
increase of 28,848 tons. The pyrites shipped, including 
washed ore, amounted to 544,995 tons, as compared with 
501,037 tons in 1914, an increase of 43,958 tons. The 
shipments of copper precipitate amounted to 1,541 tons, 
as compared with 1,611 tons in the preceding year. 
Owing to the scarcity of labor and other conditions, it 
was found difficult to keep the metal works fully em- 
ployed, but the quantity of ore treated did not fall much 
short of that for the previous year. The new mechanical 
roasting furnaces continue to give good results, and a 
great reduction in the consumption of coal is effected 
therewith. The expenditure on new installations at vari- 


ous works, with a view to insuring economical working, 
continues to be heavy; the sum of £23,679 8s. 8d. has been 
added to the works-property account during the year. 
The amount written off for depreciation was £10,994 11s, 
6d. The net profit for the vear, together with the balance 
of £35,971 7s. 3d. brought forward from 1914, as shown 
by the profit and loss account, amounted to £139,262 7%s, 
10d. The directors recommend that the sum of £125,000 
be appropriated for a dividend of 4s. per share, free of 
income tax, equal to 10% on the capital of the company, 
and that the balance of £14,262 7s. 10d. be carried for- 
ward to the credit of the next year. 


Ga 
Arizona Copper Co. 


The report of the Arizona Copper Co. for the year 
ended Sept. 30, 1915, showed a production of 37,416,910 
lb. of copper. Total ores mined from the company’s 
property during the year amounted to 968,566 dry tons, 
the yield as indicated by the smeltery returns on ore 
treated, 39.23 lb. of copper per ton of ore, an increase of 
3.06 lb. per ton as compared with the previous year. 
Operations were interfered with in the early part of the 
fiscal year by the European War and later by the strike 
of miners. Both conditions have been remedied in so far 
as the company is concerned, and operations are con- 
tinuing. , 

During the year No. 6 concentrator treated on the 
average about 3,000 tons per 24 hr. and plans were 
perfected to increase this to 4,000 tons per day in order to 
include lower-grade ores. The capacity increase involves 
the installation of 2 Symons disk crushers, 12 Cole screens 
and 24 Wilfley tables, and the substitution of steel linings 
and balls for flints in the Hardinge mills. Experiments 
with oil flotation resulted in the ordering of 85 Callow 
cells, installation of which will be complete about the 
midde of the current year. At Clifton the old sulphide 
concentrator is being remodeled to treat the ores from 
King and Longfellow North Extension mines, which are 
tributary to the Coronado R.R. and can be delivered more 
cheaply at Clifton than at Morenci. This plant will have 
a capacity of 500 tons per day, with provision for increas- 


ing. All plants gave excellent results during the year. 
a 
The Trimountain Mining Co., Painesdale, Mich., reports, 


for 1915, a production of 8,302,896 lb. of copper on which it 
made a profit of $654,746 with copper sales averaging 17.404c. 
per lb. The mine has paid a total of $1,450,000 in dividends 
to date, but payments have been suspended since 1913. A sum- 
mary of operations for the last three years follows: 


Rock Copper Yield Cost 
Stamped, Produced, per per Price Net 
Tons Lb. Ton, Lb. Lb. Received Profits 
1913.... 229,149 4,990,938 21.78 12.62c. 14.89c. $113,363.34 
B9i4...: Bet,o0. 5,086,806 216,21 13:216.- 18.38e. 58,639.93 
1915.... 349,684 8,302,896 23.75 9.53c. 17.40c. 654,746.52 


The average yield per ton for 10 years is 18.9 lb.; the aver- 
age cost per Ib., 12.0lc.; and the average selling price, 15.39c. 
Preparations ‘are being made to run stamp sand through old 
No. 1 shaft during the present year. No. 3 shaft was sunk 
102 ft. and No. A shaft, 117 ft. The discard by sorting of rock 
hoisted was 9.5%. Some improvements in operating results 


are expected. 
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Correspondence and Discussion 
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Why Not a Metal Exchange? 


The talk of reviving trading in copper on the New 

York Metal Exchange has given rise to the publication 
of several statements that either are entirely untrue; or— 
while partially true—create false impressions. In the 
first place, the price of copper for the world is not now 
and has not been for the last 20 years fixed or materially 
affected by the London Metal Exchange quotations. The 
American copper producers, who sell 75% of the world’s 
output, independently of any metal exchange and of each 
other, have made the price for the metal in direct nego- 
tiation with the consumers in America and with con- 
sumers and the metal trading concerns in Europe. It 
is true that the London Metal Exchange has been used 
repeatedly to affect sentiment on the part of the pro- 
ducers and their customers. Raw manipulations by the 
big metal trading concerns have robbed the American 
producer of much of his profit, as has been clearly pointed 
out by Mr. Ryan in a paper read at the National Foreign 
Trade Convention in Washington, on May 27, 1914, and 
upon other occasions. That has been due largely to the 
fact that the producers in this country, acting separately 
and in competition one with the other, have had no 
means of meeting the combination of metal buyers on 
the other side, who have repeatedly during the last 20 
years depressed metal quotations in London without actu- 
ally passing the metal. The amount of copper actually 
passed through the London Metal Exchange transactions 
is infinitesimal compared with the amount sold directly 
to consumers by the American copper producers. 
_ There has not been in recent years any genuine trading 
in copper metal on the New York Metal Exchange. One 
of the producers during the last few months of trading 
on the Metal Exchange bought small quantites aggre- 
gating less than 100 tons and had the greatest difficulty 
in getting delivery. The machinery for transferring 
ownership in the real metal had been used so little that 
it could not be readily put to work. 

The principal objection to trading in copper metal, 
or rather in warrants representing copper metal, as is 
done in London, is that the enormous production in the 
hands of half a dozen producers would put the specu- 
lating public absolutely at the mercy of any one of those 
producers at any time it might be desired to depress the 
market. 

To illustrate: Suppose the metal market had been 
holding at a high level for a period and considerable 
speculation had ensued and a great deal of metal was 
represented by warrants outstanding that had been bought 
by the public, suppose that one of the astute gentlemen 
who markets the product of one of the large producers 
makes up his mind over night that the market is not 
real and that a sharp reduction in price would develop 
buying and establish a more substantial and real basis 
for business. It is not to the interest of his company 
that he communicate his ideas to all the other producers 
and it is not permitted by the law that he should con- 
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sult and agree with them as to reduction in price; so 
he comes downtown the next morning and orders his 
salesmen to quote copper at a very marked reduction to 
all of the trade. 

This probably would result in several of his large com- 
petitors doing the same thing, and that very thing has 
resulted in time past in a sharp decline in the price of 


the metal. The financial losses to speculators would be 
such that we would hear stories of deliberate ruin and 
manipulation and of the other things that are habitually 
laid to people who might be charged with responsibility, 
directly or indirectly, for speculators’ losses in the market. 
Still, for his own company and perhaps for the metal 
situation in general, that man might have taken a very 
wise step. 

The manufacturers of copper, often called the con- 
sumers, are comparatively few in number. There is 
no general public interest in the metal market, except 
finally in the consumption of metal in very small units. 
The theory that stable markets for the metal would be 
provided by short selling when prices are high and by 
speculative buying when prices are low, is not one that 
is likely to commend itself to persons who have their 
capital invested in copper mines, and there are hundreds 
of thousands of such persons. They are much better 
assured if their products are marketed directly to manu- 
facturing and consuming concerns, which is done to the 
greater satisfaction of both parties and to the greater 
benefit of the shareholders and the public generally than 
if there were speculative interference. CupRUM. 

New York, May 8, 1916. 





The clamoring for trading on the Metal Exchange 
comes principally from brokers who are desirous to en- 
large their business. Years ago the Metal Exchange 
furnished quotations which were arrived at by a com- 
mittee but the so-called White Investigating Committee 
severely reprimanded the managers of the Metal Exchange 
for that practice, claiming that the quotations were mis- 
leading and since then only actual bid and asked quota- 
tions have been published from the New York Metal 
Exchange. 

The desire to get information comes principally from 
quarters that are not directly interested in the metal 
trade, viz., from newspapers, from stock exchange firms, 
ete. Any legitimate consumer can get all the informa- 
tion he needs by telephoning to one of the large metal 
concerns in this city, all of which are on cordial terms 
with the consumers and are always willing to give quo- 
tations. 

If the New York Metal Exchange were to become a 
center of metal trading it would be absolutely necessary 
that substantial firms with large capital and responsi- 
bility should take up this trading. The New York Stock 
Exchange has protected the traders by claiming a first 
lien on the seat of the member of the Stock Exchange 
in case of any failure and this seat has always been a 
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valuable asset, giving some protection and some standing 
to anybody doing business on the Stock Exchange. The 
seats of the New York Metal Exchange have a market 
value of only $100 and a book value of from $300 to $400 
and, therefore, would not be any safeguard. Further- 
more, it has to be borne in mind that while trades on 
the Stock Exchange are settled within 24 hours—or at 
the longest from Friday until Monday—the metal trades 
would make it necessary to carry obligations for weeks 
and months, inasmuch as metals have to be sold for for- 
ward delivery. 

It is evident from this that unless the buyer and 
seller were both responsible a system of margins 
would have to be introduced which would make 
trading on a large scale impossible; for assuming that a 
company like the Anaconda with a production of 150,- 
000 tons of copper per annum, should want to sell its 
product for three months in advance—say to sell 45,000 
tons of copper and put up an original margin of $20 
per ton—it would have to furnish $900,000. If the 
market price should continue to advance after the sale 
had been made it would have to keep up the margin and 
in extraordinary times—like the present—the additional 
margin might amount to as niuch as 10c.@15c. per lb. 
It is obvious that the large sellers under these circum- 
stances, could not afford to trade on the Metal Exchange 
and put up the margins, nor could the Metal Exchange 
waive the margins, for there are mighty few buyers whose 
responsibility would justify the acceptance of contracts of 
such magnitude. The same is true of other metals. 

Trading on the Metal Exchange will come when there 
is a real demand for it and when consumers or producers 
clamor for it. As far as the consumers are concerned, 
T cannot see why any consumer should ordinarily go to 
the New York Metal Exchange and buy his metal un- 
der the most severe terms when he can purchase the 
metal directly from the producer on more convenient 
terms. Copper is sold to American consumers “deliv- 
ered, 30 days,” ie., payment is not due until 30 days 
after delivery at their works. If the consumer were to 
buy on the Metal Exchange he would have to pay sharp 
cash upon the presentation of a delivery order or storage 
certificate. He would then go with this storage receipt 
to the refinery on which it was issued and ask them to 
ship the copper. He would get his copper maybe 30 
days after he had paid for it. He would have to carry 
one month’s additional product or he would be compelled 
to put up cash for 60 days’ supply of his mill. It does 
not seem to me reasonable that consumers will be anx- 
ious to do this even though some of them are financially 
able to do so. In fact, we have not found that con- 
sumers are availing themselves freely of the privilege 
to discount copper bills at 6% per annum even at times 
when money is only 3@4% per annum. 

I do not take any stock in the argument that is put 
forth to the effect that the big producers could bank- 
rupt the Metal Exchange at any time. Experience has 
taught us that this can not be done. Producers have 
learned their lesson as to their ability to manipulate the 
Metal Exchange. I need only to draw attention to the 
well known transaction on Thanksgiving Day, 1901, on 
the London Metal Exchange. At any rate, whatever 
American producers could do to the New York Metal 
Exchange they could do to the London and Hamburg 
metal exchanges. 
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My conclusion is simply that there is no real demand 
for the establishing of a Metal Exchange in New York; 
that if such demand should come the whole appearance 
of the metal trade in New York would have to change 
to make is possible to trade on the Metal Exchange. 

New York, May 8, 1916. ARGENTUM. 
& 


The Malm Process 


The article about the Malm process in the Journal of 
Apr. 15, prompts this statement by me. 

The offer to Mr. Ionides and myself to codperate with 
the Bunker Hill & Sullivan management in working out 
a solution of their slime problem came unsolicited, in 
January, 1914. Our terms were forthwith accepted, gen- 
eral plans for mill and specifications for apparatus were 
prepared, and word was passed along the line that the 
company would soon be independent of the smelters. R. 
S. Handy, the Bunker Hill & Sullivan mill superintend- 
ent, was placed in charge of the work. I endeavored 
to render service in some way for the rather liberal fee 
that I was receiving, but there was no chance. Few of 
my suggestions or protests received any consideration; 
the management seemed only concerned that I appear 
busy, whether it be at mixing concrete, washing beakers 
or anything else. The monotony. became bearable only by 
frequent trips to Spokane and Denver. On my return to 
Kellogg, about Aug. 1, I was assigned two assistants as 
my staff. I was given full charge for two weeks. At the 
reception given by the town of Kellogg to Mr. Bradley 
it was announced to the world that the development of 
their hydrometallurgical schemes indicated success. Up 
to this time no connected or serious attempts had been 
made to try out dry chlorination. 

I proposed that either I be permitted to assume full 
charge for a stated period, with an appropriation of a 
definite sum, or be fired, as I had invited the manage- 
ment to do in July. I was fired. Charge, lese majeste. 
Most of the employees of the company who had been 
brought into contact with the work at the North mill 
appreciated and commented upon the general farce. 
Messrs. Clark and Botenelli, of the electrical department, 
however, deserve great credit for the results they secured 
in the electrolysis of fused zine chloride, handicapped as 
they were. A rehearsal of the attempts of the metal- 
lurgical staff along both mechanical and chemical lines 
would put even Charlie Chaplin to shame. The process 
had no chance. Why make it the goat? It has had trials 
and tribulations enough. There may be another side to 
this story. I assure you there is more to this side, but 
space forbids. Joun L. Mau. 

Denver, Colo., May 3, 1916. 





The anonymous article in the Journal of Apr. 15 has 
just come tp my attention. It does not surprise me that 
the contributor prefers to remain anonymous both as to 
himself and his “authoritative” source of information, for 
the false statements in it would not do credit to anyone’s 
reputation. 

Mr. Malm and I did not urge the removal of the 
equipment from Georgetown to Kellogg, but advocated 
the completion of the plant at the former point, and it 
was the management of the Bunker Hill & Sullivan com- 
pany that insisted on its removal, as the following ex- 
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tract from a telegram, dated Kellogg, Mar. 24, 1914, and 
signed, Stanly A. Easton, to Mr. Malm will show: 

After considering all circumstances and after correspond- 
ence with San Francisco, I have decided to equip a plant here 
by purchase of machinery at Georgetown under option of 
Mar. 17. ees 

This was their first mistake and was the beginning of 
their disaster, for at Kellogg the work was put under the 
control of R. S. Handy, the mill superintendent, and to 
his credit be it said—even though too late—that he ad- 
mitted that he was not the man for the work. 

Contrary to the statement in the Journal, the electrol- 
ysis of fused zinc chloride was proved to be eminently 
practicable. There were initial difficulties caused in the 
first instance by our being unable to convince the man- 
agement that electrolysis was easier to carry on in a large 
cell than in a small one. The reason for this is that tem- 
perature changes take place slower in a large body than 
in a small one, and in every operation there is a definite 
range of temperature between which the best results are 
obtained. 

A battery of six small cells was built, 6x6 in., to try 
out some linings, and the management insisted on these 
cells being run to determine the practicability of the 
electrolysis and then thought that it could chloridize ore 
in a tube mill designed for a capacity of 5,000 lb. of 
chlorine with a supply of about 50 lb. ‘a day. 

The output of zinc per cell was limited to 125 lb. per 
day, this being the capacity of a 2,000-amp. generator. 
With this output the electrical staff of the company pro- 
nounced themselves satisfied with the results. There 
were troubles at the start with the larger cells, which to 
a certain extent were unexpected, but which were also 
due to the parsimony of the company in failing to provide 
a suction pump, wherefore the zinc chloride had to be 
melted under atmospheric pressure in place of under 
suction as is proper; also there were troubles due to 
hasty construction. The result of these difficulties was 
the design of a cell which overcame them and its con- 
tinuous operation for a period of three weeks. At the 
end of that time a 4,000-amp. cell was fitted up, but the 
management expressed itself as being so ‘well satisfied 
with the results already obtained that they devoted their 
attention to other matters and never ran it. 

The acid-resisting filter, again contrary to the Journal’s 
statement, proved perfectly satisfactory for 15 charges of 
4 tons each, after which it was blown up by the accident 
of 75 lb. of air pressure being turned on, when it was 
only designed for 25 lb. and to the negligence of not 
providing the safety valve that had been requisitioned. 

Later experiments were made on other types of filters, 
but our barrel type was eventually rebuilt and used, and 
Mr. Handy informed me recently that it was used with 
perfect satisfaction in their subsequent work until they 
found that the product that they were making in their fur- 
nace would leach without filter-pressing, when the use 
of it was naturally abandoned. 

The process at Helena was started on similar lines to 
those developed by Mr. Malm, but soon departed from 
them. One important difference is that at Helena an 
aqueous solution of sodium chloride is electrolyzed in 
place of the fused zine chloride, and another is the much 
higher temperature at which chlorination is effected. The 
many other obvious differences are apparent in the flow 
sheet published in patent No. 1,173,467. 

In the Journal of Nov. 14, 1914, it is stated: 
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Mr. Bradley telegraphed to the “Journal” as follows: 
The experiments referred to are not yet completed and 
much more experimental work must be done, but all work so 
far done promises ultimate success. We have installed a 
Malm modified dry-chlorination unit to have a capacity of 50 
tons raw ore per day The greatest difficulty has been in the 
electrolysis of zinc chloride, but ultimate success here also 
seems certain. The metallic zine liberated is to be reused as 
a precipitant, and the chlorine gas set free is to be used for 
chloridizing all the metallic contents of our ore containing 
lead, silver, zinc, iron, copper and gold. The idea is to make 
the process continuous, recovering all metals as metals with 
little loss. Experiments indicate that any excess iron can be 
disposed of by a light roast. Lead pigments may also be 
made. 

The interest of this quotation is that it was made by 
F. W. Bradley, president of the Bunker Hill & Sullivan 
company directly after his visit to the property, and he 
made similar statements at a dinner given to him in 
San Francisco a few days later. Mr. Malm left Kellogg 
on Nov. 10, 1914, and has not been back, so the criticisms 
made in the Journal’s article must be due to something 
that happened subsequent to his departure. 

The Bunker Hill & Sullivan metallurgical staff was 
composed of men whose experience in metallurgy was 
confined to water concentration. At the time of our work 
there was not one man in evidence around the mine or 
mill who had had any previous experience in hydro- 
metallurgy or even a good ordinary education in chem- 
istry. It is not surprising therefore that their deductions 
are erroneous. 

About six separate and distinct excuses are given for 
the abandonment of the Malm process by the Bunker Hill 
& Sullivan. They are like the excuses of a schoolboy 
on being late to school. His shoelace broke, the clock was 
slow, his collar tore and he could not find his hat. One 
excuse might have been true. Four given at once are prob- 
ably all quibbles. The parallel has much to commend it. 

Denver Colo., May 1, 1916. S. A. IonmpEs. 

[We have excised from the communication of Mr. 
Malm some charges respecting the Bunker Hill & Sullivan 
management that are manifestly based on nothing but 
conjecture. The editorial articles of a paper are usually 
anonymous. Our article about the Malm process was not 
an “attack” upon the process. It was a statement of what 
the results at Kellogg had been. We are fully satisfied 
as to the authority of our information.—Editor. ] 


Precipitation of Cadmium 


From experience that I have had in determining 
cadmium in spelter, I previously found it rather difficult 
to effect complete precipitation of cadmium sulphide by 
hydrogen-sulphide gas, it requiring over an hour to pre- 
cipitate the cadmium sulphide. In spite of this length 
of time, I have often found cadmium in the filtrate, 
complete precipitation not taking place. I found out, 
after a little experimenting, that complete precipitation 
can be obtained in the following manner: 

. Pass.,hydrogen-sulphide gas through the solution for 
about 5 to 10 min., remove from the generator and 
make slightly ammonical with ammonium hydrate. This 
precipitates the Cd and Zn. Then acidify with dilute 
sulphuric acid, dissolving the Zn and Cd remaining in 
solution, and proceed with the passing of gas for an 
hour. In this way complete precipitation will be effected. 
ANDREW WITTSTADT. 

Baltimore Copper Smelting and Rolling Co., Baltimore, 

Md., Apr. 26, 1916. 
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THE INTERNATIONAL SMELTING WORKS AT MIAMI, ARIZ. 
Showing the buildings containing the machine shop, converters, reverberatories, roasters, sample mills and concentrate bins 





SYMONS DISK CRUSHERS AT INSPIRATION CRUSHING PLANT, MIAMI, ARIZ. 
This equipment is at the crushing plant at the mine, where the ore is coarse-crushed before being sent to the concentrator 
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DORR THICKENERS AT THE INSPIRATION MILL 
This equipment is used at this plant both for dewatering tailings and for dewatering the flotation concentrates 
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TWO VIEWS OF THE BOUR MOLYBDENITE MINE, NEAR RAMONA, SAN DIEGO COUNTY, CALIF. 


The first photograph shows a general view of the workings, while the second shows the relative size of a silver half-dollar 
and the patches of molybdenite in the vein 





INTERIOR OF THE COMMONWEALTH MILL, PEARCE, ARIZ., SHOWING THE TUBE-MILL SECTION 
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Bunker Hill @ Sullivan Smelting 
Works at Kellogg, Idaho 





SYNOPSIS—Location chosen for economy in 
construction and operation and future enlargement. 
Works consist of sampling mill, lead sintering 
plant, blast furnace and lead and silver refinery. 
Capacity 1,200 tons ore per 24 hr. 


The general layout of the new smelting works of the 
Bunker Hill & Sullivan Mining and Concentrating Co., 
designed by Bradley, Bruff & Labarthe, is shown in the 
accompanying illustration. Announcement was recently 
made that the new works would be erected at Kellogg, 
Idaho. The decision regarding the site was made after 
a thorough investigation of other situations both on the 
coast and at points in the interior. After comparing the 
advantages of various places it was found that Kellogg 
offered the greatest economy in construction and opera- 
tion. The difference in transportation upon the ore and 
concentrates from the mine and mill to the smeltery site 
was the greatest factor affecting operating cost and 
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buildings. The situation has proved a most advantageous 
one, offering a terraced site that will permit the economi- 
cal handling of material by gravity and result in a consid- 
erable saving in operating expense. 

The plant will be equipped with large bin-storage 
capacity from which the ores will be conveyed by belt 
conveyors to the sampling mill. Mechanical samplers of 
the Vezin type will be used and the mill will have a capac- 
ity of 50 tons of material per hour. The material after 
sampling will be taken by belt conveyors to the storage 
and mixing bins for the Wedge roaster and Dwight & 
Lloyd sintering machines. There will be provided one 
26-ft. Wedge roaster and four 42-in. Dwight & Lloyd 
sintering machines. The product from the Wedge roaster 
will be returned to the Dwight & Lloyd “mixture” bins. 
The Dwight & Lloyd product will be discharged into 
cars. These cars, when loaded, will be switched and 
dumped into the blast-furnace charge bins. There will 
be 24 charge bins equipped with scale hoppers for weigh- 
ing the charges from the bins. The contents of the 
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GENERAL PLAN OF BUNKER HILL & SULLIVAN SMELTING PLANT NEAR KELLOGG, IDAHO 


greatly favored Kellogg. The Oregon-Washington Rail- 
road and Navigation Co. tracks pass near the site, and the 
works tracks, which will be of standard gage, will connect 
with the 0.-W. R.R. & N. at several points near the plant. 

During the investigation of sites no time was lost in 
designing the smelting plant and in determining the 
equipment to be used. As a result, it has only been neces- 
sary to arrange the various buildings in the most economi- 
cal manner that the Kellogg site affords. The greater 
part of the equipment has been ordered and is well on the 


' way toward completion. 
The site chosen for the new lead-smelting plant is upon 


ground owned by the Bunker Hill company and is one 
mile west of the Bunker Hill mine tunnel and West Mill 





hopper, after weighing, are dumped into blast-furnace 
charge cars, hauled by electric locomotives to the blast- 
furnace building and discharged directly into the fur- 
naces. 

There will be three lead-blast furnaces, each 48x180 in. 
at the tuyere line. Slag will be handled in standard-gage 
steel pot cars of 130 cu.ft. capaeity. These will be hauled 
by electric locomotives and electrically operated. The 
bullion will be handled hot from the blast furnace by 
means of an electric crane and taken directly to the 
drossing and refining department. 

In the lead refinery there will be provided two softening 
furnaces, four desilverizing kettles, two refining furnaces 
and four merchant kettles. In addition there will be 
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hard-lead and drossing furnaces. The silver refinery will 
be equipped with six retorts, two cupelling furnaces, one 
fine-silver furnace and crucible furnace for gold melting. 
Doré bars will be parted by the sulphuric-acid process and 
the silver precipitated by copper. Copper sulphate will 
be precipitated and will be marketed in the Northwest. 

The gases from the blast furnaces, roasters and refin- 
eries will be passed through a baghouse, where the fume 
will be collected. The gases after passing the baghouse 
will be carried away by means of a concrete stack 200 ft. 
in height and 12 ft. in diameter. In the design and 
arrangement of the plant consideration has been given to 
later enlargement of the various departments. 


& 
To Create Tariff Commission 


A bill to create a tariff commission, which was revised 
and reintroduced into the House by Representative 
Rainey, of Illinois, has been analyzed and indorsed by a 
special committee of the Chamber of Commerce of the 
United States, of which Daniel P. Morse, of New York, 
is the chairman. 

The bill provides for a tariff commission of six mem- 
bers, to be appointed by the President and confirmed by 
the Senate, but not more than three of these members to 
be of the same political party. The members would serve 
for a normal term of 12 years and receive a salary of 
$10,000 per year each. The President would designate 
the chairman and vice-chairman. There would be a secre- 
tary at $6,000. With the exception of the secretary and 
a clerk to each commissioner and such experts as might 
be employed from time to time, all employees of the 
commission would be under the classified civil service. 
For the expenses of the commission there would be an 
appropriation of $300,000 each year. The commission 
would have its head office in Washington, but it might 
through its members or agents conduct its inquiries 
throughout the United States and in foreign countries. 
The commission will be empowered to compel the attend- 
ance of witnesses from any part of the United States, the 
production of books, papers, documents, etc., issue sub- 
peenas and enforce them through the courts. 


# 
Real del Monte’s Big Reserve 


The Real del Monte properties of the United States 
Smelting, Refining and Mining Co. are producing about 
50,000 tons of ore per month, averaging 14 oz. of silver 
per ton. This is at the rate of 8,400,000 oz. of silver 
annually. Nominal production is in the neighborhood 
of 9,000,000 oz. “From silver operations in Mexico alone, 
the company is earning at the rate of 214 times the $4 
dividend on its common stock, says the Boston News 
Bureau. “Every development on the big silver strike 
corroborates the original statement that it is the greatest 
discovery in centuries of Mexican mining. The strike 
consists of two veins, nearly identical in grade. The ores 
have averaged better than 60 oz. silver, which means at 
present prices for silver over $46 per ton. There is 
gold, however, to the value of about $6.50 a ton, so 
that it is a true statement of facts to say that the new 
strike is running between $50 and $55 a ton, or between 
#45 and $50 net after deducting costs of $5 a ton. This 
extraordinary richness is emphasized by comparison with 
$8 a ton on the regular grade of ore now being worked. 
Although over $20,000,000 worth of new high-grade ore 
has been put in sight, none of it is being mined and 
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the little that has been treated has come from the nat- 
ural process of drifting, no stoping having yet been 
attempted. In view of these extraordinary develop- 
ments. . . it is interesting to recall that the original 
Real del Monte holdings cost the United States company 
but $2,500,000 in gold.” 
Chronology of Mining for 
April, 1916 


Apr. 1—No. 7 dredge of Natomas Co. sank.—Wages 
increased on Mother Lode, California. 

Apr. 3—Miami Copper Co. increased its dividend to 
$1.50. 

Apr. 12—Wage increase voted by Leadville operators, 
dependent on the price of spelter. 

Apr. 14—Navigation opened at head of Great Lakes. 

Apr. 15—First unit of new Burro Mountain mill 
started. 

Apr. 17—Books of Guggenheim Exploration Co. closed, 
thus terminating its existence. 

Apr. 18—American Zinc, Lead and Smelting Co. de- 
clared 50% stock dividend.—Announcement of wage in- 
crease by United States Steel Corporation.—Sasco smel- 
tery in Arizona blown in by American Smelting and 
Refining Co. 

Apr. 21—Foreign concessions and franchises in Sonora, 
Mexico, declared annulled by decree of the governor. 

Apr. 25—Construction of new zinc plant of Daly-Judge 
Mining and Smelting Co. begun. 

Apr. 2%?—Tamarack stockholders voted to sell their 
property to Calumet & Hecla. 
‘ & 


A Chemical Engineering 
Scholarship 


The Chemists’ Club of New York announces the estab- 
lishment of another scholarship fund, the income from 
which, approximately $400 per year, is to be devoted to 
financially assisting deserving young men to obtain 
education in the field of industrial chemistry or chemical 
engineering. This scholarship has been endowed by 
William F. Hoffmann. Its benefits will be open to 
properly qualified applicants without restriction as to 
residence and may be effective at any institution in 
the United States that may be designated or approved 
by the Chemists’ Club. Applicants must, as a minimum 
qualification, have completed a satisfactory high-school 
training and present a certificate showing that they have 
passed the entrance-examination requirements of the 
college entraftice examination board of its equivalent. 

All inquiries should be addressed to the Hoffmann 
Scholarship Committee of the Chemists’ Club, 50 East 
41st St., New York City. Applications for the academic 
year 1916-17 should be in the hands of the committee 
on or before June 1, 1916. The scholarship will be 
awarded and candidates selected and notified on or before 
July 1, 1916. William F. Hoffmann, the founder of 
the Hoffmann Scholarship, is president of the American 
Oil and Supply Co., of Newark, N. J., and is well known 
for his philanthropic work. 


B 
The Tofo Iron-Ore Deposits, according to the “Centralblatt 
der Hiitten und Walzwerke,” contain over 60,000,000 tons 
carrying: FesO3, 83.86%; FeO, 12.00; AlOs, 1.32; SiOz, 1.35; 
combined water, 0.99; CaO, 0.18; MnO, 0.20; S, 0.022; P2Os, 


0.030%; or Fe, 68.50%; S, 0.022 and P, 0.013%. 
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“Americanizing British Mimes’’ 


“Recent discussion has rendered us all familiar with 
the methods by which the pushful German got control 
of our metal industries. We know that his insistent 
impudence at last placed him in the position practically 
of dictator. His American associates made Great Britain 
pay £80 or £90 a ton for spelter, which they eagerly 
supplied to Germany for £30 a ton. Well, thanks to 
Mr. Hughes, the villianous German metal ring 
has been broken up. Simultaneously with the 
crippling of one menace, however, another has come into 
view. The place of the excluded German as ‘boss’ of 
the British metal industry is being taken, not by 
Britishers themselves, but by the pushful American.” 
Thus begins a recent editorial in the Financial News, 
of London. 

There follows a diatribe about the American mining 
engineer, who, “by loudly trumpeting his unique abili- 
ties, succeeds in elbowing out the more capable (but, 
unfortunately, also more modest) British mining engi- 
neer.” (The italics are ours). “The ery is arising in all 
directions that the British mining engineer has now no 
chance.” This strange editorial has drawn forth some 
columns of approbatory communications from British 
engineering readers, who in effect say, “Hear, Hear!” 
and “ Let us organize a union like the I. W. W. and 
exclude the Americans from any work in the British 
Empire. Even let us consider the expulsion of the 
American members of the Institution of Mining and 
Metallurgy.” 

There was an uncommon lot of nonsense both in the 
initial editorial and in the following communications, 
but since the outbreak of the war the British have been 
hard hit in more ways than one—hardest perhaps in 
the exposure of not only their unpreparedness, but also 
their lack of resourcefulness. Being aware of the 
depressed state of mind that this has produced, we make 
allowances for ill temper and unjust charges. 

The American mining engineer has not been pushful 
in the past, nor has American capital, in so far as 
foreign countries are concerned. Indeed, we have found 
fault with their sluggishness in sticking so closely to 
North America. ‘When American engineers have gone to 
the British colonies, other than Canada, it has been, 
almost without exception, for the reason that they were 
specifically invited by British owners. American engi- 
neers were induced thus to go in large numbers to South 
Africa about 20 years ago, the benefit of their experience 
in deep mining on a large scale being desired. After 
they had developed a great industry—and nobody will 
depreciate their manner of doing it—they were gradually 
released and returned to the United States. At present 
there are fewer American mining engineers in South 
Africa and in Australia than at any time since mining 
operations began in those colonies. 


There are a few American mining engineers in 


prominent positions in London, the most eminent of 
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them being H. C. Hoover, but if the British are not 
as proud of Hoover as we are, they ought to be ashamed 
of themselves. The few American mining engineers in 
London do not put themselves forward in any disagree- 
able way, and the recent comment respecting their 
presence it not only entirely uncalled for and unjust, 
but also indicates a vindictive spirit among persons of 
small caliber of mind. We venture to say that there are 
10 times as many mining engineers, managers, super- 
intendents, etc., of British nationality in the United 
States as there are American in all of the British Empire. 
But right-minded men do not consider engineering 
ability and service in terms of nationality. 

If Great Britain finds herself in an unsatisfactory 
state with regard to mining and metallurgy, she must 
look to herself and consider what she has done and 
what she has not done—chiefly the latter—in the past. 
Great Britain and her colonies have not been able, or 
have not taken the trouble, to support any great mining 
schools. Even the Royal School of Mines was not able 
to stand alone. It became necessary to amalgamate it 
with other technical schools under one administration. 
Nompare with the United States, where mining schools 
of the first order flourish in many quarters. Yet the 
Royal School of Mines has been a good school and has 
turned out many able and distinguished engineers, but 
not enough of them. The truth is simply that the British 
nation did not appreciate the importance of the metals 
and minerals in modern industry and warfare, did not see 
the value of the mining engineers and failed to take the 
trouble to train them in large numbers. 

Compare also the difference between American metal- 
lurgical works and British. In the one case openness, 
free interchange of information, the public recording of 
data in the transactions of the engineering societies. 
In the other case, selfish secrecy, such as a distinguished 
British contributor described recently in these pages. 

Of course the British leaders—political, commercial, 
financial and engineering—know better than what the 
Financial News has lately been shouting. That is 
nothing but the outgiving of the small minds. But 
even they ought not to blame other people for what is 
their own fault. 

Facts About Flotation 


So much that is purely conjectural has been published 
about flotation—much of it more or less foolish—that 
it is a pleasure to call attention to the article by G. D. 
Van Arsdale that appears elsewhere in this issue. This 
exposition is the result of long experimentation by an 
experienced and skillful investigator. It is, in fact, a 
summary from his personal notebook and, as such, is 
particularly valuable to the practical operator. There 
is no indulgence in imaginative theory, and facts devel- 
oped by experiments are reduced to their simplest terms. 

Mr. Van Arsdale.is in charge of the research depart- 
ment of Phelps, Dodge & Co., and has, naturally, 
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conducted his investigation in such manner as to bring 
out the basic facts that are of the greatest practical 
value to the operator. The article throws a flood of 
light on the problem of how flotation really works and 
should be considered a milepost in the advance of the 
art. In addition to an appreciation of Mr. Van Arsdale’s 
work, the gratitude of the profession is due to Phelps, 
Dodge & Co., who, notwithstanding the policy of silence 
adopted by most of those who have had anything to do 
with the subject, have freely presented to the engineer- 
ing public the final result of an investigation that has 
required the use of much time, a considerable amount of 
money and a high degree of technical skill. 


a 


Why Not a Metal Exchange? 


From time to time there is agitation for trading in 
metals on some metal exchange in this country, which 
would naturally be the New York Metal Exchange. 
Attention has been drawn to a revival of such agi- 
tation by the publication of a letter addressed to 
Secretary Redfield of the Department of Commerce. 
The publication of that letter ought to have been 
delayed until the dog days, for it is more appropriate 
to the silly season than to any pm time. The charge 
that American prices are established in London and 
that the American copper magnates (who sell about 
75% of the world’s copper production) are conniving 
to restore the British supremacy is so utterly foolish as 
not to require any further comment. 

The idea of a metal exchange is, however, one with 
respect to which there may be real misconception. In 
fact, we are apprised through numerous letters from the 
West that there still prevails the notion that business 


in copper, lead and zine is actually done on _ the 
so-called New York Exchange. There has been no 


such business worth mentioning for many, many years. 

The trading on the New York Metal Exchange died 
out because there was no need for it. The clamor for 
a revival of it comes from brokers who would like to 
have a way of increasing their business. Along with 
the waning of the New York Metal Exchange there was 
also a waning of the business of the old brokerage firms. 
The producers and consumers learned how to do business 
directly with each other and found that there was no 
need for intermediaries. 

The matter is therefore one that is purely of economic 
character. The producers and the consumers know each 
other and are able to do business directly and _satis- 
factorily with each other. If ten, twenty or one hundred 
brokers, with their office corps and accompanying ma- 
chinery, should be introduced, the industry would have 
to pay the expense, which would come out of the pro- 
ducers or the consumers, or both, and conditions would 


be far less advantageous than they are now. Some 
further facts and views respecting the situation acze 


given by two well-informed correspondents, whose com- 
munications, invited by us, are published elsewhere in 
this issue. The long and the short of the matter is that 
if there were need for trading on a metal exchange, we 
should have it. There has not yet been any evidence 
of a need. At present the New York Metal Exchange 
is like Humpty-Dumpty, and neither all the king’s horses 
end all the king’s men, nor Secretary Redfield, nor any- 
body else can put it together again. 
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The Silver Producers 

The recent rise in the value of silver lends interest to 
the inquiry of who are the principal silver producers. 
The accompanying tables give the silver production of 
the important producers in the United States and Can- 
ada. Unless otherwise stated, the figures represent the 
production for 1915. 

UNITED STATES 


- No. of Shares 
Production, Oz. Issued 

{ 501,080 com. 

American Smelting and Refining Co.. . 76,117,453 500,000 pf. 
Anaconda Copper Mining Co. (Montana) 9,005,618 2,331,250 
an oe Smelting Co. (Tooele) . . §,090,157 (Anaconda) 

RN OM esis via ccs Seles we ain 12,071,863 

Senko Hill & Sullivan M. and C. Co...... 1,300,000 327,000 
Butte & Superior Copper Co.. ..... 98,985,000 272,697 
Calumet & Arizona Mining ah diss ve 1,381,078 617,412 
{ 60,000 com 

Federal Minin; sae Smelting Co......... 934,450 (c) 120,000 pf. 
Hecla Mining Se 692,444 1,000,000 
Kennecott Co om {Corporation triwiekbes 591,692 2,780,583 
Nevada Wonder Mining Co........ ‘ 1,199,246 (a) 1,482,860 
North Butte Copper Co..... ....... 944,285 430,000 
Phelps, Dodge & Co.. 1,388,149 450,000 
Tonopah Belmont Development Co. 2,968,565 (b) 1,500,000 
Tonopah Mining Co.. ; . 3,000, 000 (c) 1,000,000 
(a) Year ended Sept. 30, 1915 b. (b) Y ear ended Feb. 28, 1916. (c) Estimated. 

CANADA 

Production, Oz. No. Shares Issued 
Beaver Consolidated..... 900,000 (a) 2,000,000 
Buffalo Mines.......... bgt ain net 822,791 (g) 1,000,000 
I ike oie ck ca ae 2,002,054 (b) 800,000 
Crown-Reserve. . Cael ears 657,395 1,999,957 
McKinley-Darragh ‘Savage. Mi sians 1,112,976 (e) 2,247,692 
_— & 7 ed Daas 393,360 (c) 7,761 
Kerr Lake. . apa tek 2,036,962 (d) 600,000 
La Rose.. IPE PER LEY Be eee. . 1,368,247 (c) 1,498,627 
Nipissing. . ete .. 9,097,391 1,200,000 
Seneca-Superior Silver Mines......... . 2,047,150 478,884 
Temiskaming Mining Co.. 278,961 (e) 2,500,000 
Consolidated Mining and Smelting Co. 2,230,500 (f) 58,052 
(a) Year ended Feb. 28, 1915. (b) Year ended Oct. 31, 1915. (c) Year 


ended Aug. 31, 1914. (d) Year ended Aug. 31, 1915. (e) Calendar year 
1914. (f) Year ended Sept. 30, 1915. (g) Year ended Apr. 28, 1915. 


The first four companies are metallurgical concerns; 
that is, much of their production is derived from ore 
purchased. This is especially the case of the A. S. & R. 
Co. However, the bulk of the Anaconda and U. S. 
Smelting productions comes from their own mines. 

The Butte & Superior is a zinc-mining company, and 
the portion of its silver actually realized is therefore con- 
siderably less than what is reported, which is the content 
of the ore. 

st 

According to a recent dispatch from General Persh- 
ing’s headquarters, the peons and natives in the north 
of Mexico were very nervous and much disturbed over 
the rumored withdrawal of the American troops. They 
fear the reéstablishment of a reign of terror when the 
Americans go. What authority there was for this dis- 
patch we do not know, but it has a truthful ring. We 
do not believe the humble and industrious people of 
Mexico enjoy bandit sway any more than do the citizens 
of our own border. 


The proverbial mining town of fiction, 2 miles long and 
18 inches wide, is to be replaced by a carefully planned 
municipality. An architect has been employed to plan 
the municipal group for the new Phelps-Dodge town, 
Tyrone, N. M., the metropolis of the Burro Mountain 
Copper Co. In the company’s last annual report, the 
statement is made that “in order to secure architectural 
consistency and economy of construction, the work of 
planning and designing the entire group of municipal 
buildings, as well as their surroundings and a centrally 
located plaza, has been placed in the hands of B. G. 
yoodhue, architect, of New York. In planning the 
town, the welfare of the people who are to occupy 1 
has received first thought. 
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M. L. Requa, who needs no introduction to mining 
engineers, is the author of an article on the petroleum 
resources of the United States, which was recently intro- 
duced in the United States Senate and ordered printed 
as a Senate document. In the course of this article Mr. 
Requa makes the following remarks: 


The policy of the Standard Oil Co. is in sharp contrast. 
They are content to find a market for their refinery residuum, 
given which, they make no further effort to sell fuel oil. One 
is tempted to inquire as to the relationship to the State as 
between the Standard Oil Co., which extracts every product 
before selling the residuum for fuel, and the small producer 
who sells crude oil for fuel without any intermediate refining 
—the one conserving the Nation’s resources the other 
destroying them. 


Is not this rank heresy in the Halls of Congress? 

Mining engineers desiring to keep thoroughly up to date 
should follow the near-war near-news items in the daily 
papers. In the New York Times of Apr. 13, 1916, it is 
said that army surgeons have discovered cyanide of potas- 
sium in the headwaters of streams in the Madera district, 
and that “mining companies which ‘bleach’ ores by means 
of a cyanide solution discovered that several pounds of 
cyanide of potassium had been stolen from their labora- 
tories.” It is well known that mining companies cook, 
wash and iron their ores (usually in the reverse order) 
to recover the valuable contents; and also that some em- 
ployees spin yarns in order to weave certain items into 
the expense accounts. It would be interesting to learn 
the details of the bleaching process, which is doubtless 
undertaken to make the ores lighter and thus reduce 
transportation charges. 

% 

The recent debates in Congress on the subject of an 
appropriation for a Governmental plant to make nitric 
acid from the air caused great perplexity among the 
members of Congress. They have been used to regarding 
themselves as experts on all matters—banking, finance, 
economics, military preparedness, the reform. of the 
mining laws, Arctic exploration (including Doctor Cook’s 
claims to the discovery of the North Pole)—and here 
came up one that prev iously they had not thought about. 
Moreover, it was a “twister.” How could anybody get 
nitric acid out of the air? But Congressmen were not 
long in regaining their customary assumption of omni- 
science, and a few days ago we had Mr. Longworth telling 
his colleagues that the manufacture of nitrates by the 
hydro-electric process is obsolete. The fact that German 
interests have disposed of their holdings in such plants in 
Norway and that Germany has maintained itself during 
the war without an outside supply of nitrates was alluded 
to as an argument against the Mussel Shoals project. 

iJ 

Sir Richard A. S. Redmayne, the new president of the 
Institution of Mining and Metallurgy, in accepting this 
office on Mar. 23, directed the attention of members to the 
important part the mining industry played not only in 
the present crisis, but in England’s general commercial 
life under normal circumstances. He said in part: 


Mining, which is our second greatest industry—for I sup- 
pose we must put argiculture first—should be made to con- 
tribute more to industrial regeneration and advancement. 
Great Britain, and more especially England, is the most 
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highly mineralized area in the world. No other country con- 
tains such a variety of mineral resources of use to mankind, 
not even the United States of America. Other countries may 
contain vastly greater quantities of one or more of the use- 
ful minerals, but no country so many and so varied. If we 
extend our view and intake the whole British Empire, there 
is no fuel, ore, stone or clay which is not contained therein. 
It behooves us, therefore, to know exactly where we stand in 
respect of our mineral resources. 


He urged that a more thorough organization of the 
mineral resources be effected and suggested that the 
services of the Institution would be of value in the prose- 
cution of such a plan. 

The daily newspaper association recently declared 
against the use of press-agent “stuff.” Nevertheless, this 
much- berated individual occasionally displays - his wares 
so attractively that some of them “get across.” Here is 
the picture painted by the Oatman Investment Co.’s press 
agent of Arizona’s new Eldorado: “The mining camp of 
Oatman has been successfully organized and established 
without the aid of King Alcohol. Crowds of people pass 
along the streets of the camp, all busy, and they are 
remarkably sober. They typify the best that there is in 
American enterprise ; men who have conquered the desert 
wastes and the mountain fastnesses. For any other quest 
except the goddess Gold, the mountain grades would be 
well-nigh impassable, but Oatman is a modern city. Half 
a dozen hotels—commodious, convenient and attentive in 
service; stores of all kinds, dentists, doctors, lawyers, 
electric light, ice plant, telegraph and telephone are here 
in evidence, and day and night long teams pass over the 
grades bringing in timber and machinery for the mines. 
And, last, but not least, Oatman has a jail. It is a 
cement structure with modern conveniences for the nur- 
ture and admonition of the unruly.” 

Premier Asquith, addressing the National Committee 
for Relief in Belgium on May 4, paid tribute to the 
“untiring humanity of the United States,” and added: 
“Had it not been for the intervention of the United 
States and Spain, it probably would have been a military 
impossibility for the Allies to have saved the civil 
population of Belgium from starvation. The work done 
by these two nations constitutes one of the finest achieve- 
ments in the history of humane and philanthropic organ- 
izations. In this connection it is almost unnecessary to 
refer to the splendid piece of organization performed 
by Mr. Hoover, which Lord Curzon described as the 
most remarkable illustration of quick, scientific organi- 
zation known, and I believe that is not exaggeration.” 
Mr. Hoover in an address said the total expenditure for 
relief in Belgium and northern France to date was 
$132,000,000. Of this $15,000,000 had been provided 
by charity and by service rendered by the United 
States, and an equal amount by the British Empire. 
About $5,000,000 came from charity from other parts 
of the world. The remainder was provided by economic 
measures of the commission, by the sale of food and by 
subsidies from the allied governments. 


& 
Certain foresighted individuals who bought bar silver 
last summer and “sat on it,” or in other words, stored it 


in warehouses as a purely speculative proposition in the 


hopes of a substantial rise, have turned a neat profit on 
their investment. Some blocks of 50,000 oz. were taken 
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out of the market and placed in storage for accounts of 
this character, says the Tribune. There was a time, not 
so many years ago either, when Wall Street played the sil- 
ver market in much the same way it does stocks and bonds 
now. The current boom in silver calls to mind the inter- 
esting days of the late 80’s and the early 90’s. Then the 
silver market was in the midst of one of the greatest 
booms on record. Silver sold as high as $1.31 an ounce 
for a time. The United States Government was a heavy 
purchaser of silver at that period, a Federal statute re- 
quiring heavy monthly purchases of the metal. The in- 
terest in silver was so great that the commodity was 
traded in on the New York Stock Exchange through the 
medium of what were known as “silver bullion certifi- 
cates of deposit.” Each certificate represented 1,000 oz. 
of 1,000-fine silver on deposit with a designated deposit 
company which charged 2c. a day storage. Dealings 
dwindled as interest in the silver market died out, and 
finally were stricken from the list, although until as late 
as 1909 there were some of the bullion certificates still 
uncanceled, on which storage had wiped out the equity. 

Alfred Craven, chief engineer of the Public Service 
Commission, was the principal witness at the session on 
May 2 of the Thompson Joint Legislative Committee, 
which continued its investigation of the circumstances 
attending the two cave-in. disasters in the new subway 
excavations in Seventh Ave. and Broadway last Sep- 
tember. As reported by the Evening Post, Mr. Craven 
asserted that he had been an engineer for 45 years, mostly 
engaged in mining work, and that he “probably knew 
more about mining work than many so-called mining 
engineers.” Mr. Moss, the chief counsel of the committee, 
remarked that a report made by an engineer of the 
Federal Bureau of Mines on the cave-in disasters had 
commented upon the apparent absence of engineers 
acquainted with mining work in the supervision of subway 
building. Mr. Craven affirmed that his engineers knew 
much more about local rock and subsurface conditions 
than men who came from outside of the city. He 
brushed away certain criticisms levelled at the commis- 
sion’s supervision of the timbering in the Seventh Ave. 
and Broadway cuts in the Engineering and Mining Jour- 
nal by saying that the writer could not have been familiar 
with the actual conditions. “We have the biggest and 
most dangerous job ever undertaken,” said Mr. Craven 
in reply to further questions. “And it has been most 
successfully administered, with a remarkably small num- 
ber of accidents.” There is something humorous in the 
views of the civil engineers when they enter upon the 
underground problems of the mining men, but when they 
result in fatalities they do not look so funny. 

The mining engineer is really coming into his own. 
Have not we the right to say that, when mining engi- 
neers are being talked about as presidential candidates ? 
We are used to mining magnates being United States 
Senators, but none of them was ever talked about as a 
possible president. But here we have John Hays Ham- 
mond, mining engineer, figuring in the public eye as a 
“dark horse.” Furthermore, there is T. Coleman du 
Pont, who actually has the Delaware delegation. Mr. 
du Pont was until lately the head of the Du Pont powder 
company, which has a good deal to do with the mining in- 
dustry, but he started out in life as a mining engineer. Du 
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Pont worked with pick and shovel for two years in a Ken- 
tucky coal mine before going to the Massachusetts Insti- 
tute of Technology to study mining engineering. His 
course completed, he became engineer in the mine in which 
he had been a laborer. Next he was made superintendent. 
Then he was called to the general managership of a steel 
company. Later he was president of three mining com- 
panies, and then became a builder of steam and electric 
railways. In 1900 he first entered the powder business 
at the request of his Delaware relatives. After develop- 
ing the assets of the company from $15,000,000 to $80,- 
000,000, he retired to avoid participation in the making 
of war munitions for use in Europe. He is now planning 
the mutualization of the Equitable Life Assurance So- 
ciety, control of which he purchased after leaving the 
powder company. He is building a $2,000,000 model 
road to run 100 miles through Delaware. 


“Prof.” L. P. Burrows, the Canadian “nickel wonder,” 
should receive some attention from the automobile- 
manufacturers syndicate that is seeking more gasoline. 
Burrows last year secured a patent in Canada for a 
method of “treating coal and other material.” He passes 
superheated steam, or gases therefrom, over heated bitu- 
minous coal in a chamber or digester from which air is 
excluded and, according to the patent specifications, con- 
verts the coal “into magnetic and nonmagnetic metal- 
liferous substances and a carbonaceous substance, without 
loss of original weight. . In various precipitating 
tanks, other solid and liquid products are collected and 
the gas finally leaving the last precipitating tank may be 
used for burning to give light or heat. In the evolved 
liquids will be found hydrocarbons of commercial value, 
paint, lubricating oil, illuminating oil (corresponding to 
kerosene) and a higher distillate (corresponding to gaso- 
line or petrol.)” When the country becomes commercially 
blockaded, as Germany now is, it may be practical to use 
benzene as a basis for motor spirit. After patenting the 
manufacture of water gas, et al., this fertile inventor 
applied superheated steam or gases therefrom to Sudbury 
nickel ores in a similar digester—et voila le nickel! 
Sounds like one of Garnier’s stories. The patent specifi- 
cation is interesting reading and should be secured by 
anyone contemplating a monotonous railway jounrey. “The 
nickel ore to be treated is taken direct from the mine and 


-erushed to about 40-mesh. It is then put in the digester 


and treated with a gaseous reagent [obtained by the 
superheating of steam] . If not present in the 
ore, nitrous and chlorine substances may be added as 
fluxes. The refined nickel and other products will be 
recovered from the digester after the operation.” Ex- 
tremely simple; and the cost—well, never mind the cost. 
One of the “political metallurgists” in the Canadian 
parliament stated the other day that 70 lb. of powder 
obtained by this method from 1060 lb. of Sudbury ore 
would give 50 lb. of metal—containing iron, nickel, cop- 
per and what not—that would be as effective in alloying 
steel as pure nickel. Thus is emphasized—from the polit- 
ical metallurgical standpoint—the futility of the elaborate 
and costly plants erected by the Mond and International 
companies for smelting and refining this ore. Yet these 
companies have some eminent metallurgists in their em- 
ploy, and it is just as well to await their report before 
stampeding to the new alchemy. 
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PERSONALS 








John Boyle, Jr., of Kingman, Ariz., is now at Los Angeles. 


G. E. Wolcott, recently at Cripple Creek, Colo., is now at 
Kingman, Arizona. 


H. G. Officer of New York has gone to Chile for the 
Andes Exploration Co. 


Roy F. Heath has gone from Des Moines, Iowa to White 
Sulphur Springs, Montana. 


C. A. Phelps, recently at Columbus, Ohio, is now at the 
Great Falls mine, Potomac, Maryland. 


R. B. Lamb, of New York, is in the Oatman district, Ariz., 
and expects to be there for several weeks. 


H. C. Wilmot has joined the staff of the Andes Exploration 
Co., having sailed from New York on May 6 for Santiago 
de Chile.’ 


B. Dawson Coleman has resigned his position as a director 
of the Pennsylvania Steel Co. and also of the Cornwall Ore 
Banks Co. 


George E. Farish has been appointed consulting engi- 
neer for the Tri-Bullion Smelting and Development Co., of 
New York. 


Dr: W. F. M. Goss, dean of the college of engineering of 
the University of Illinois, has been appointed an associate 
member of the Naval Consulting Board. 


Charles Fell, superintendent of the pipe mill of the Na- 
tional Tube Co. at Lorain, Ohio, has been appointed manager 
of the plant in place of Max M. Suppes, deceased. 


F. W. Waterman, chief engineer of the steel plant at 
Lorain, Ohio, has been appointed general manager of the 
new tube mill, which is to be erected at Gary, Indiana. 


Chas. L. Fay, of Wilkes-Barre, Penn., has been appointed 
head of the safety and welfare department of the Davis Coal 
and Coke Co. with headquarters at Cumberland, Maryland. 


Dr. Francis Church Lincoln, director of the Mackay School 
of Mines of the University of Nevada at Reno, will sail from 
New York on May 27 on his way to Peru and Bolivia on min- 
ing business. 

John McNeill, former superintendent of construction and 
and reduction for the Cariman Mining and Milling Co., Cari- 
bou and Cardinal, Colo., has gone into the mercantile busi- 
ness at 4301 S. Broadway, Denver, Colorado. 


Alfred H. Brooks, Sidney Paige, H. G. Ferguson and J. F. 
Hunter, Jr., of the U. S. Geological Survey, have joined the 
military training camp, which is being held at Fort Orgle- 
thorpe, Ga., during the month of May. 


R. D. Montgomery, manager of the San Vicente mine in 
Mexico, has gone to Los Angeles for a two months’ vacation. 
Shortage of water at the mine has handicapped operations 
and only 10 stamps are dropping. 


R. T. Bayliss, chairman of the Exploration Co., of London, 
was struck by a Zeppelin bomb on Apr. 26 and was so severely 
injured that it was necessary to amputate an arm. According 
to a cable dispatch received in New York May 9 he was mak- 
ing as good progress as could be expected. His many Ameri- 


ean friends will express their deep sympathy for him in this. 


great misfortune. 


Miss Josephine Patten, secretary of the State Board of 
Water Control, is the first woman secretary of the California 
State Commission. Miss Patten succeeded Louis R. Glavis as 
secretary of the State Conservation Commission in 1913. 
She has been connected with water problems in the West, 
having begun her experience as private secretary to Con- 
gressman Kennedy of Iowa. Following that she was chief 
clerk in the General Land Office at Portland, Ore., where she 
handled the clerical work for the famous Alaska gold land 
case. She was transferred to Great Falls, Mont., and later to 
the U. S. Forest Reserve. 


Dr. David Starr Jordan will retire at the end of the pres- 
ent semester from the position of chancellor of Stanford Uni- 
versity and will have the title of chancellor emeritus. Dr. 
Jordon’s retirement is automatic, he having reached the age of 
65 years prescribed by the rules of the board of trustees. He 
was the first president of Stanford University and has been 
with the institution 25 years. He is the author of numerous 
books and pamphlets. He has held the position of assist- 
ant U. S. Fish Commissioner for many years and also held the 
post of International Commissioner of Fisheries. He was 


chief director in the world peace foundation in 1910. In 1909 | 


and 1910 he was president of the American Association for the 
Advancement of Science. 
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Charles Albert Davis died in Washington April 9, aged 55 
years. He was well known for his investigations on peat and 
allied subjects and was peat expert in the U. S. Bureau of 
Mines. 


William J. Leddell died at Summit, N. J., April 27, aged 69 
years. He was in early life well known as a mining engineer, 
but later engaged in smelting and the manufacture of al- 
loys. He was president of the Leddell Metal Co., which has 
a plant in Long Island City. 


Enos M. Barton died at Biloxi, Miss., May 3, aged 72 years. 
He was for 20 years president of the Western Electric Co., 
retiring in 1908, since which time he has been chairman of 
the board of directors. He was born in Jefferson County, N. 
Y. When a boy, be commenced work as a telegraph operator 
and was employed in that way for a number of years, inci- 
dentally finding time to take courses at the University of 
Rochester and in New York City. About 1869, he went into 
partnership with G. W. Shawk and later with Elisha Gray, 
the firm taking the Western Union repair shop at Cleveland, 
Ohio, and engaging in the manufacture of electrical appa- 
ratus. In 1872, the Western Electric Manufacturing Co. was 
incorporated to continue and enlarge the business of the firm. 
This continued until 1879, when it was reorganized on a larger 
scale and removed to Chicago. Mr. Barton was vice-president 
of the reorganized company until 1887, when he was made 
president to succeed the late General Anson Stager. Mr. 
Barton was concerned mainly with the administrative side of 
the business, but his practical knowledge of electricity was 
frequently brought into use and he took out several import- 
ant patents, especially on switchboards. The business of 
the company grew so that its business was transferred from 
the original shops in Chicago to the extensive plant at Haw- 
thorne near Chicago. Mr. Barton made his home at Hins- 
dale, Ill., where he established a large dairy farm. He wasa 
trustee of the University of Chicago and a governing member 
of the Art Institute. 
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American Society of Mechanical Engineers — The final 
meeting of the New York Section for the season was held 
May 9, when a paper was read by H. G. Stott. The section 
is arranging for a series of excursions to points of interest 
about New York, during the summer. 


Mining and Metallurgical Society—The next meeting of the 
New York Section will be held on the evening of May 18 
at the Engineers’ Club, No. 32 West 40th Street, New York. 
An illustrated lecture will be delivered by Dr. H. M. Payne. 


American Electrochemical Society—A joint meeting of the 
New York sections of the American Institute of Mining Engi- 
neers and the American Electrochemical Society was to be 
held May 12. The topic of the evening was flotation; the 
speakers being Geo. D. Van Arsdale: “The Mechanism of 
Flotation,” and Wilder D. Bancroft: “The Theory of Flota- 
tion.” 


Joint Committee on Military Engineering—The Chicago 
Elevated Ry. system through its president, Britten I. Budd, 
and the Peoples Gas Light and Coke Co., Chicago, through 
its vice-president, E. J. E. Ward, have just subscribed for 25 
memberships each on the Chicago Joint Committee on Mili- 
tary Engineering. These memberships will be given to em- 
ployees of these concerns. The Joint Committee was founded 
less than three weeks ago by men all of whom are members 
of all the various technical organizations in Chicago, in- 
cluding the local branches of the four national engineering 
societies. The Joint Committee already has outlined a pro- 
gram consisting of a series of lectures by representatives of 
the Corps of Engineers of the United States Army. Engineer 
officers of the National Guard will conduct inspection trips 
bringing out the military phases of road building, bridge 
construction and sanitary engineering in military camps. 
Other phases of military engineering will be added to the 
program later. The first open meeting was held April 15, in 
the rooms of the Western Society of Engineers where an- 
nouncements were made concerning the work. From 25 
founders the membership has jumped to over 200 and new ap- 


‘ plications are coming in daily. The first lecture was given 


Thursday, Apr. 20, by Lieutenant-Colonel W. V. Judson, Corps 
of Engineers, U. S. A., Chicago, at the Hamilton Club, Chi- 
cago. 
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Editorial Correspondence 
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SAN FRANCISCO—May 3 


Striking Magnesite and Chromite Miners in the Porterville 
district, who were persuaded by agitators to demand an 8-hr. 
day and increased pay on May 1, have returned to work. Out 
of 650 men employed, in the district only 25 failed to return 
to work and all vacant places were filled immediately. Mine 
owners say none of the 25 who stayed out will be reémployed, 
on the ground that they are professional agitators. Threaten- 
ing letters are reported to have been received by truck driv- 
ers employed by the Porterville Magnesite Co., and the drivers 
immediately armed themselves and prepared to meet any 
attacks that might be made... The prompt action on the part 
of the mine operators and the men will probably stop any 
further demonstration on the part of the agitators, 


Not Only Hookworm but Tuberculosis is said to be menac- 
ing the miners of California, according to a preliminary report 
recently filed by Joseph H. White, special agent of the Indus- 
trial Accident Commission. Investigation of deaths of min- 
ers recorded at Jackson, Amador County, shows that of 116 
deaths, 38% were due to tuberculosis and only 20% due to 
accidents. The average age of miners dying from tubercu- 
losis is given at 46 years. This report is a preliminary step 
to a survey for determining the prevention of tuberculosis 
among miners of California and to suggest a remedy. Mr. 
White, as sanitary engineer of the U. S. Bureau of Mines and 
the Industrial Accident Commission, has rendered his prelimi- 
nary report of investigation of the hookworm, in connection 
with Dr. J. G. Cumming, of the State Board of Health. Exam- 
ination of 1,000 miners indicated that approximately 40% 
were infected with hookworm. The survey of hookworm 
conditions will be continued for a period of about three years. 


The Crown Reserve Mining Co., of Cobalt, Ont., recently 
issued a report of its operation at Dedrick, Trinity County, 
Calif., where the Globe Consolidated Mines have been put into 
the producing class. A vigorously prosecuted exploration 
campaign resulted in the taking of this property under lease 
by the Globe Consolidated Lease, Inc., the control of which is 
owned by the Crown Reserve. The property consists of ap- 
proximately 2,500 acres of mineral lands, with water power, 
timber and other mining essentials; the equipment includes 
crushing and cyanide mill, power house, machine shop, saw 
mill; in fact everything necessary for the extraction and 
treatment of about 100 tons of ore per day. The property 
has produced about $650,000, the ore averaging $10 per ton. 
The oreshoot is reported to be 1,500 ft. long, averaging 6 ft. 
wide and containing ore assaying about $9 per ton. The ore 
has been worked out in the upper levels and it is upon the 
continuation of the oreshoot to greater depth that the 
company depends for future profitable operation. The Globe 
Consolidated is one of the few paying quartz mines in Trinity 
County. The county contains large areas of gold-bearing 
quartz, which have lacked development largely because of the 
expensive haul by team from the Southern Pacific R.R., which 
runs through the west side of Shasta County, at a distance of 
from 30 to 70 mi. Since Trinity County has never had a 
railroad nor a flour mill, it will be readily understood that the 
cost of living is high. Automobiles for passenger service are 
gradually putting the old horse-stages out of commission, but 
horses still have the lead in hauling heavy freight. 


DENVER—May 4 


Tetrahedrite Is Being Found In Cripple Creek at a depth 
of 1,350 ft. in the Buena Vista vein of the Isabella company; at 
about the same depth in the Blue Bird vein; on the 1,300 level 
of the Portland; on the 1,200 level of the Vindicator; and on 
the 15th level of the Moose. Wherever this mineral is thus far 
found, it accompanies high gold content, and in the Moose, the 
ore is also rich in silver. 


The Tungsten Area Is Being Expanded. The deposits in 
northern Colorado, heretofore spoken of as the Boulder field, 
are now known to extend into the neighboring county, Gil- 
pin, for a considerable distance to the south. It was the 
knowledge of this fact that decided the officials of the Rare 
Metals Ore Co. (same personnel as the Vindicator Consolidated 
Gold Mining Co.) to erect the splendid tungsten-concentration 
mill now under construction at Rollinsville. Among recent 
disclosures of tungsten in Gilpin County is one in the property 
of the Pioneer Mining Co. at Apex. This ground was opened 
for gcld-mining purposes and a crosscut was driven about 








700 ft. to intersect the Martin vein. While drifting in this 
vein, a 6-in. streak of fine tungsten ore has been developed 
alongside a good gold-bearing shoot. The metal has been 
mined further south on Chigan Hill, close to Blackhawk. 
The flurry this week in the tungsten market does not deter 
prospectors, operators, nor deals in properties. Among promi- 
nent transfers is the purchase of the Chris Bracken group of 
four claims in the Sugar Loaf district of Boulder County by 
A. H. Carlisle, of New York. 


BUTTE, MONT.—May 4 


Work Was Resumed at Ophir Mine on May 2 after a long 
idleness. The mine is in the southern section of the Butte 
district and belongs to the reorganized Butte Central Mining 
Co. A force of 15 men was put at work repairing and putting 
machinery in shape for operation. As soon as machinery is 
ready, shaft will be unwatered and sinking to 2,500 level will 
be started. The shaft is now down 700 ft. The Ophir was a 
prominent silver producer in the past and is expected to show 
considerable amounts of zine ore in depth. 


Anaconda Broke All Previous Records in metal production 
during April. Copper produced at Great Falls and Washoe 
plants amounted to 33,300,000 lb., the largest production in 
any one month. Although figures of silver, zinc, lead and 
gold production are not given out, they too will surpass 
previous records. Estimates of production of silver, as a 
byproduct, are close to 2,000,000 oz. Work on the company’s 
zine properties and on the zine concentrator at Anaconda and 
refinery at Great Falls is being pushed to the limit and next 
three months will bring this big additional output of company 
into market. The annual meeting of the stockholders will be 
held on May 17 at Anaconda. 


A Federal Nitrogen Plant in Montana was proposed some 
time ago by U. S. Senator Walsh of Montana. In a speech 
before the Senate a few days ago. Senator Walsh said that 
Montana, with its numerous available power sites for almost 
unlimited generation of. electric power, was an ideal location 
for such plants in that the nitrogen obtained would not only 
be of immense benefit to the Federal Government in time of 
war for the manufacture of explosives but also in time of 
peace for the manufacture of fertilizers. He urged the Senate 
to formulate plans for making the sites, which he mentioned 
in detail, available and put them in shape for generating the 
power necessary for the manufacture of nitrogen. 


The New Wage Scale in Butte probably makes it the high- 
est paid all-the-year mining camp in the world. In several 
districts higher wages are paid to certain classes of men, 
but there is a classification in those districts which gives 
helpers, muckers and trammers a less wage than is paid the 
miners. In Butte the scale for all these is uniform. ' The 
new scale here makes a minimum of $4.50 for regular miners, 
$5 for shaft and winze miners, with none of the penalty 
restrictions that apply in many of the southern districts. 
The labor agitators who predicted a year and a half ago that 
the Butte miners would find the company cutting their wages 
as soon as there was no recognition of their unions have 
proved to be false prophets. The 25,000 men affected are con- 
tented and prosperous and there has never been a more satis- 
fied or prosperous feeling in the community than exists at 
present. The total payrolls of the Butte district have now 
passed the $3,000,000 per month mark, and probably are close 
to $40,000,000 per year. 


SALT LAKE CITY—May 4 


Land in Sevier County in the south-central part of the state, 
amounting to about 23,000 acres, will be thrown open to entry 
June 8, according to information received Apr. 28 from Wash- 
ington by the local United States land office. 


A New Electrolytic Zine Plant is to be built by the Daly- 
Judge company, which has now definitely decided upon a 
site—the Smith field in Deer Valley. Excavation was begun 
Apr. 25. Plans and drafting are being done at the Daly-Judge 
mine. M. H. Kuryla is in charge of construction work. An 
office is being built on the ground and it is proposed to build 
a concrete road to the plant. 

The Mineral Products Co., at Marysvale, has added a second 


unit to its potash plant near the mouth of Cottonwood Cajfion. 
This will practically double the output of 20 to 30 tons of 
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potassium sulphate daily, in which form the potash is recov- 
ered. Construction has been in charge of George Church of 
the Westinghouse-Church-Kerr Co., of New York. The separ- 
ation of the potash from the alunite has been improved. 
Alumina is obtained in pure form as a byproduct. 


Further Increases in the Wage Scale are being made by a 
number of Utah mines, owing to the advancing price of 
metals. On Apr. 28, the Utah Copper Co. announced another 
increase in wages for employees at the mine and mills, this 
becoming effective May 1. The notice posted in Bingham 
read as follows: “All day labor that has been paid more than 
$2.85 per day will receive an advance of 25c. per day and all 
day labor that has been paid $2.85 per day or less will receive 
an advance of 20c. per day, this increase to be effctive as of 
May 1, 1916, and to remain in effect while the average monthly 
price of copper is 25c. or more per pound, New York quota- 
tion.” The notice posted at the mills at Garfield read: “All 
common labor working 8 hr. will receive an advance of 15c. 
per day; all common labor working 9 hr. will receive an 
advance of 20c. per day, and all skilled labor will receive an 
advance of 25c. per day. The above increase became effective 
May 1, and is made dependent on the price of copper.” In- 
creases of 25c. per shift were made by other mines at Bing- 
ham. About 3,500 men at the Utah Copper mine and mills and 
about 1,600 men at the other mines in Bingham will be 
affected. This is the third increase in wages since Aug. 1, 
1915. The Silver King Coalition at Park City has granted 
an increase so that none of its underground workers will be 
paid less than $3.50 a day. The Chief Consolidated at Tintic 
and the contracting company, which is doing development 
work for the Chief has increased wages 25c. a day, affecting 
about 300 employees. The Centennial-Eureka and the Eagle & 
Blue Bell have also increased wages. 


OATMAN, ARIZ.—May 2 

Numerous Headframes in Process of Erection in Oatman 
give some idea of the extensive development work now in 
progress in this district. From the United Western into the 
heart of the camp, no less than 15 headframes may be seen in 
a distance of 1% mi. Fifteen new companies started active 
operations during the past week, the majority of them being 
financed and in a position to carry on an extensive campaign 
of development. One of the newest companies here is the 
Little Jim, just formed by W. L. Wilson, of Los Angeles, who 
purchased the Surprise, Prince Albert and A. Y. claims from 
Frank Garrison and Lewis R. Wallace. The question of ore- 
reduction facilities for the numerous properties now develop- 
ing is already being discussed as large bodies of the low- 
grade material will not bear transportation out of the district. 


JEROME, ARIZ.—May 3 

The United Verde Copper Co. is making preparations to 
increase production from 5,000,000 lb. monthly to 8,000,000 Ib. 
in November, by increasing the mine output. The new No. 5 
shaft, which is 800 ft. deep from the 1,000-ft. tunnel level, 
will handle much of the increased ore production. After the 
shaft is concreted from collar to sump, a new electric hoist, 
good for 3,000-ft. lift, will be installed. For the purpose of 
supplying the reverberatory furnaces with 1,000 tons of 
“fines” daily, a crushing-and-screening plant is being installed 
at the portal of the tunnel on the 1,000-ft. level. 

A Boom for the Jerome District that will compare favor- 
ably with the Oatman excitement is what Jerome people are 
now expecting. It may not be so fervid as Oatman’s but a 
steady increase in development work is looked forward to. 
All hotel and lodging accommodations are already overtaxed 
and incoming trains are crowded to capacity. If the present 
rate of increase holds throughout the summer, the original 
population of 3,500 will be doubled. New companies are being 
formed, old mines being developed, and everybody is buying 
and talking mining stocks. The United Verde Copper Co. 
will employ 500 more men, the United Verde Extension con- 
tinues to add to its force, and perhaps a dozen other more or 
less developed properties will employ additional men. The 
United Verde Extension has ordered a new compressor and 
other machinery to facilitate development on the 1,400-ft. 
level and the sinking of a winze from the 1,400- to the 1,600-ft. 
level. A site for a smelting plant is said to be under consid- 
eration. The Copper Chief, owned by the Hayden Development 
Co., has let a contract for freighting 30 tons daily to Clark- 
dale. Engineers are on the ground mapping out development 
work to explore recent copper find. The Jerome-Verde has 
let a contract for the construction of a road, 2,100 ft. long, to 
the new shaft site, 1,500 ft. from the main shaft of the United 
Verde Extension. After the road is completed, machinery will 
be placed and the shaft sunk to at least 1,000 ft. depth. 


Jerome-Verde has also entered into a contract with United © 


Verde Extension, by which the latter will perform 150 ft. 
of development monthly in the mines of the former from the 
latter company’s deep workings. 
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WALLACE, IDAHO—May 3 

Profits of Coeur d’Alene Mining Companies in 1915 approxi- 
mated $10,500,000, as compared with $6,031,406 in 1914, accord. 
ing to the sworn statements made to the assessor of Shoshone 
County. The notable features of the returns this year are the 
extraordinary earnings of the Interstate-Callahan and Suc- 
cess mines, both zinc producers, and the fact that the opera- 
tions of the Morning mine of the Federal company have 
become highly profitable. The Gold Hunter appears for the 
first time among the profit earners. 


JOPLIN, MO.—May 5 

Nine Thousand Tons per Week is the estimated output of 
blende from the Joplin district now, and this total will be 
slightly increased soon by new concentrating plants now 
about ready. 

A Zine Smeltery at Quinton, Okla., is the plan of Joplin 
capitalists and some outsiders. Jesse Starr, a Joplin banker, 
is reported to be backing the proposition but states there is 
nothing for publication in regard to the plan at this time. A 
company has been organized with $150,000 capital. 

The Greatest Producer this district has seen is claimed for 
the Blue Goose mine, near Cardin, Okla. This mine, operated 
by the Commerce Mining and Royalty Co., is now making 40 
tons of high-grade zinc concentrates daily with only a 350-ton 
mill. There is said to be enough ore blocked out for 25 years’ 
work. 

Coéperative Smeltery Plans are still being pushed by James 
F. Gallagher, and he announces today that his backers from 
the East are starting for Joplin today. Identity of interests 
they represent will be kept secret until the required 3,000 
tons of zinc ore is actually contracted. Mr. Gallagher says he 
already has 2,000 tons promised and that he believes scheme 
will be given trial. Operators generally are reported as un- 
decided about the proposition. 

DULUTH, MINN.—May 5 

Lake Superior Iron-Ore Dock Facilities are listed in the 
accompanying table, compiled by the engineering department 
of the Duluth & Iron Range R.R.: 


Number of Capacity 

Port and Railroad Docks Pockets’. in Tons 
Escanaba, C. & N. W....... epee ane 4 eigteskr = 0 ict Satan 
Ashland, C Ee 1,734 360,100 
Two Harbors, D. & I. R..... CEE ee 6 878 168,900 
Ng A NG Gs 66540) 0 60. 0.9 050° 0,0:0.95% 4 1,536 288,000 
I RE Miia 6 nite eine Or a6 be a's 4 1,192 357,600 
Bumertor, IM. Fos. ccsces sie ile wkte ate ces Z 102 35,700 
Marquette, South Shore............ 1 200 45,000 
USO at OE Bike. 0 0 wh 6 00000008 1 200 50,000 
Ne eae ee 1 314 31,400 
Superior, Soo Line........... hg elseete Z 300 90,000 
A oe a a eee 2 480 90,000 
Michipicoten, Ont., Algoma Central 1 12 bacncaiaiee 
mey wareor, Ont., C. N. & O......60 1 20 2,000 


The Total Storage at the Lake Ore Docks is equal to 1,518,- 
700 tons. There are 29 docks with 6,988 pockets. About $20,- 
000,000 are invested in ore docks, six of which are built of 
steel and concrete. The docks listed in the above table will 
be operative this season. 

Cuyuna Range Prospectors are now drilling north of Crom- 
well. This point is about midway between the Mesabi and 
Cuyuna ranges and the exploration is regarded here as another 
effort to establish a line of connection betwen the two ranges. 

TORONTO—May 4 

Oil Flotation in Cobalt is making good headway, there now 
being two plants under construction. The Buffalo is putting 
in a plant to treat 600 tons a day. Of this tonnage, 100 tons 
will come from the mine and 500 tons from the old tailings 
pile. There are about 350,000 tons of concentrator tailings that 
will average between 5 and 6 oz. Ag. It is interesting to note 
an this connection that the Buffalo is distilling pine oil from 
some of the old stumps around the property. It has succeeded 
in drawing the attention of the government to the work and 
the latter has decided to have the Mines Department and 
the Forestry Department investigate the feasibility of install- 
ing plants for the production of pine oil from northern Ontario 
woods. The McKinley-Darragh is installing a 175-ton flotation 
plant. This will treat only tailings from the mill and will 
not attempt to treat old tailings piles. In the bed of Cobalt 
Lake and in that vicinity are large tonnages of tailings from 
the McKinley-Darragh, Nipissing, Cobalt Lake and the North- 
ern Customs concentrator. In another section of the camp are 
tailings piles from the Hudson Bay, Buffalo and Coniagas. 
Plans are now under way for the formation of a company 
that would install plants for the treatment of all these 
tailings. The companies owning the tailings would be alloted 
stock in proportion to the estimated tonnage, the majority of 
the stock to go to the people who put up the plant and under- 
take the financing of the proposition. It is understood that 
John M. Callow, of the Callow pneumatic system of flotation, 
is interested; the General Engineering Co., of Salt Lake, has 
opened a branch office in Cobalt and has installed a miniature 
flotation plant for testing purposes. 
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ALASKA 

ALASKA MEXICAN (Treadwell)—Crushed in March 18,025, 
yield, $23,287; operating expenses, $27,780; construction, $5,- 
652; loss, $10,145; yield per ton, $1.30. 

ALASKA TREADWELL (Treadwell)—Crushed in March 
80,871 tons; yield $132,681; operating expenses $103,592; con- 
struction $10,400; net profit $18,689; yield per ton, $1.66. 

ALASKA UNITED (Treadwell)—Crushed in March, Ready 
Bullion, 24,530 tons; 700-Ft. Claim, 22,365; yield $45,552 and 
$32,153. Ready Bullion net profit, $4,426; 700-Ft. Claim loss, 
$10,956; yield per ton, $1.87 and $1.45. 

ALASKA GASTINEAU (Juneau)—April estimates, 165,930 
tons milled, heads 94c. per ton, extraction 78.71%; last seven 
days, about 40,000 tons of $1.40 ore was milled and overrun 
may bring heads up to March grade, $1.03. Grade expected 
to improve in May and June. Tonnage may be increased after 
middlé of June when new stopes east of shaft should be ready. 

KENNECOTT (Kennecott)—Copper shipments from Alaska 
for eight months ended February amounted to slightly over 
69,000,000 lb., an increase of more than 200% over correspond- 
ing shipments of previous year. Product from Bonanza, 
Jumbo and Beatson mines has overtaxed capacity of Ta- 
coma plant and some of product now going to Garfield, Utah, 
and thence to Eastern refinery. 


ARIZONA 


Cochise County 

JOHNSON COPPER DEVELOPMENT 
now down 675 ft. 

GORDON (Benson)—American Tungsten Co. said to have 
optioned these mines, 12 mi. southwest of Benson, to Colorado 
tungsten operators. 

PERRY & SELLIGER (Johnson)—Have leased group of 9 
tungsten claims from J. H. Getzwiller and have put large 
force of men to work; will pay 30% royalty on net returns, 

Gila County 

INSPIRATION (Miami)—On account of mine production 
being ahead of mill consumption, mines were down 24 hr. re- 
cently; mill taking 14,000 tons daily. 


Greenlee County 
SHANNON (Clifton)—The 150-ton pilot leaching plant for 
commercial-scale treatment of mill tailings and semi-oxidized 
ore is to be ready by July. 
Maricopa County 
RED ROVER (Phenix)—F. Gillespi and other Oklahoma 
City men bought Red Rover silver-copper property, 50 mi. 
north of Phenix. 


(Johnson) — Shaft 


Mohave County 

UNITED WESTERN (Oatman)—Drifting in ore on 500-ft. 
level; new compressor installed. 

OATMAN UNITED (Oatman)—New compressor 
and shaft sinking in progress. 

OATMAN COMBINATION (Oatman)—Shaft at depth of 100 
ft. encountered low-grade vein. 

OATMAN LEADER (Oatman)—Shaft being timbered; hoist 
and compressor being installed. 

TOM REED, JR. (Oatman)—Station is being cut at 300-ft. 
level and crosscutting will be started. 


TOM REED (Oatman)—High-grade ore reported cut in 
crosscut at 575-ft. level of Black Eagle shaft. 


Pima County 

GLANCE (Twin Buttes)—E. G. Bush has increased ore ship- 
ments to El Paso from 4 cars to 6 cars per week. 

ARIZONA NO. 6 (Twin Buttes)—Has been purchased by 
William Read, of Tucson, who has begun sinking new shaft. 
Vein assaying 8 to 22% copper and 10 oz. silver was opened 
recently. 

CARDIGAN & MYERS (Cornelia)—Group of 30 claims, ad- 
joining New Cornelia, transferred to Michigan syndicate. 

NEW ATLAS MINES CoO. (Silverbell)—Crosscut from sur- 
face to tap 86-ft. shaft is in rich copper-zine ore. Twelve 
carloads ore recently shipped from shaft averaged $30. Pror- 
erty consists of five patented claims, 2,000 ft. from Arizona 
Southern spur from Redrock to Silverbell. 


Pinal County 
HOUSE (Casas Grandes) —Pierce & Dewey, 
taken over this old mine; 
rich strike of copper glance. 


in place 


have 
Report 


Inc., 
have 21 men at work. 


Yavapai County 


LAWLER, WOOD & CONNERS have shipped 1% tons 70% 
tungsten ore from their claims in Eureka district. 


UNITED VERDE EXTENSION (Jerome)—New 1,500-cu.ft. 
compressor on ground; will be operating in 30 days. 

CALUMET & JEROME 2 
company has option and will probably begin development 
soon. Group comprises 188 acres and has 100-ft. shaft and 
1,100-ft. tunnel. 


JEROME CONSOLIDATED GOLD MINES (Jerome)—New 
corporation, organized by A. E. Weidman, of the Three Medals 
Co., to take over 6 claims located recently by John Perez, 
3 mi. north of the Three Medals property. A 16-in. streak in 
quartz ledge carries high gold. 
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(Jerome)—The Shattuck-Arizona. 
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The Mining News 


NT 


CALIFORNIA 
Amador County 

SOUTH EUREKA (Sutter Creek)—Peter Zurich, miner, 
killed Apr. 27 on 2,000 level; examining or repairing gas 
cock near car track; struck on head by car pushed by P. 
Lopez; neck broken. 

PIGION (Oleta)—This drift mine, long idle, may be re- 
opened by Sacramento men, among whom are John F. Arm- 
strong and Frank Erhart, formerly manager Channel mine 
near Folsom. 

CENTRAL EUREKA (Sutter Creek)—At annual one, 


decided to institute new development campaign; 20 of 
stamps in operation. 


Butte County 
AMERICAN GOLD DREDGE CO. (Oroville)—New incor- 


poration to take over mining operations of Oro Water, Light 
and Power Co. in Butte and Calaveras Counties. 


Calaveras County 
MELONES (Melones)—Sylvester Martini died en route to 
Fairmont hospital San Francisco, Apr. 19, from injuries re- 
ceived from explosion of missed hole. 
MALTMAN (Angels Camp)—Reported property purchased 
by Italians and active development in progress; property on 


same lode as the Utica, Lightner, Sultana and Angels 
mines. 


Inyo County 


GALENA HILL DISTRICT, southeast of Big Pine, reports 
recent discovery of silver-lead ores and 18 men employed. 


CERROGORDO (Keeler)—Shipments approximate 1,000 
tons monthly. 
AEROPLANE (Bishop)—High-grade scheelite disclosed 


near surface; A. G. Clark, of Los Angeles, owner; L. E. Porter, 
superintendent. 


SOUTHERN BELLE (Bishop)—Jesse Riley and William 
Drouillard installed Huntington mill to treat high-grade gold 
ore. Lead-silver ore discovered by Riley, 3 mi. from Southern 

elle. 


YANEY & MacIVER (Bishop)—Tunnel disclosed scheelite 
running better than 10% tungsten. While doing exploration 
work, about 25 tons of ore extracted, running 1% tungsten 
and about $25 in gold, silver and copper. 


Kern County 


TUNGSTEN CLAIMS south of the old Black Hawk mine 
near Randsburg, reported purchased by J. W. Key and W. 
M. Fox, of Taft. 


SUNDOWN (Randsburg)—Property near the Sunshine 
taken over by J. McPhee and will be developed by shaft. 

ROYAL & PHILLIPS (Randsburg)—Work begun on this 
antimony property where well-defined ledge reported un- 
covered for 350 ft. 


YELLOW ASTER (Randsburg)—First quarter showed in- 
creased returns. Orebody above average grade lately opened 
at depth. C. H. Fry, superintendent. 


SUNSHINE (Randsburg)—About $2,000 worth of tungsten 
ore taken out of a hole 3 ft. long 2 ft. wide and about 1 ft. deep 
on the surface. Shaft at 15 ft. disclosed. high-grade scheelite 
vein. Jesse Jewett and Grant Illingworth, lessees. 


Nevada County 


MURCHIE (Nevada City)—Henry W. Miller, representing 
New York men, reported to have taken option. Mine may be 
unwatered; is equipped with hoist and 10-stamp mill. 


UNION (Nevada City)—Ten days more will be required to 
unwater mine sufficiently to permit an investigation. A cave 
was encountered in shaft at drain tunnel and as far down as 
200 level there is accumulation of sediment which renders 
pans difficult. Examination will be made by J. Nelson 

evius, of Pasadena. 

EMPIRE MINES AND INVESTMENT CO. (Grass Valley) 
—Final payment made on Pennsylvania mine reported; also 
acquisition of full ownership of Town Talk placer mine and 
Body, Bogue and Manion properties. Company maintaining 
large production from both Empire and Pennsylvania and 
developing on 4,600 level. At the Empire, 60 stamps are 
dropping and 20 at the Pennsylvania. 


Shasta County 


MOUNTAIN (Keswick)—Heavy shipments of high-grade 
copper ore and concentrates are going to the cqmpany’s smel- 
tery at Martinez. 


GARDELLA DREDGE (Redding)—Dredge built on Clear 
Creek, 3 mi. from Redding, put in commission during week 
ended Apr. 30. Property is known as the McCormick-Saltzer 
farm, Sone 3,000 acres, much of it being good dredging 
ground. 


MAMMOTH (Kennett)—The Friday-Lowden tunnel started 
4 months ago is now in 1,400 ft. Rate of driving increased to 
15 ft. a day. When completed the tunnel will be 4,000 ft. 
long. and cut the ore zone 400 ft. deeper than the lowest work- 
ing in the Mammoth. Estimated cost is approximately $100,- 
000. At smeltery, three furnaces are in operation producing 
over 1,700,000 lb. of copper per month. Most of ore comes 
from Mammoth mines, but 300 tons a day are taken from 
Balaklala, and a small tonnage from Greenhorn, besides 
siliceous gold and silver ores for fluxing. 
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= Tulare County 
NEW MAGNESITE mines are to be served by an exten- 
sion of the Porterville Northeastern R.R., south from Success. 
Last year company built branch to Tulare Mining Co. proper- 
ties at Magnesite. An average of 50 carloads of magnesite 
consigned weekly from Porterville to Eastern points. 


Yuba County 

MARYSVILLE DREDGING (Marigold)—~Marigold 
started digging May 6; operating smoothly. 

RED RAVINE (Marysville)—At annual meeting, voted to 
raise $20,000 for development. Mine in Dobbins district and 
should have been producing but for special difficulties. H. A. 
Geach, secretary-treasurer. 


COLORADO 
Boulder County 

FERBERITE is name of new town that has grown up in 
the vicinity of Duncan and Black Prince mines in Boulder 
Cafion. Several cottages and group of tents erected and ap- 
plication made for post office. A large force employed by 
John Duncan and associates, in development of mines and 
erection of mill. 

EAGLE ROCK MINING AND MILLING CO. (Boulder)—An 
addition to mill has been made; about 100 men employed. 

BOULDER TUNGSTEN PRODUCTION CO. (Boulder) — 
Clark tunnel now in about 800 ft., cut four promising veins 
containing tungsten ore. Mill in operation at maximum Cca- 
pacity. About 150 men employed. 

Clear Creek and Gilpin County 

WIDE WEST (Georgetown)—This Leavenworth Mountain 
property being reopened. 

RED OAK MINING CO. (Georgetown)—Development fund 
of $25,000 subscribed by Iowa men to reopen this property. 

JOSEPHINE (Georgetown)—This West Argentine property 
being developed by Stephens Bros. of Georgetown. Shipped 
$50 ore by sorting. 


No. 5 


PIONEER (Central City)—Crosscut intersected Martin vein. 


at 560 ft. from portal. Tungsten ore, to 6 in. wide dis- 
closed for 50 ft. Active development in progress. 

FRENCH FLAG (Idaho Springs)—New high-grade gold- 
silver oreshoot opened in the 235-ft. level south heading. 
Payable ore on 135-ft. level also and the 315-ft. level will be 
advanced to cut Silver Age vein. Machinery for new 45-ton 
mill ordered, equipment includes crushers, jigs and Wilfley 
tables. Company estimates 18,000 tons of $7 ore in old stopes; 
a ratio of concentration of 14:1; and a saving of 60 to 75%. 


San Miguel County 

COPPER RIVET (Sinbad)—Contract awarded to Michael 
O’Neill for development tunnel. 

LIBERTY BELL (Telluride)—New high-pressure pipe line 
will be installed to carry water from Deer Trail Basin to 
Liberty Bell mill. 

TOMBOY (Telluride)—In April mill ran 28 days; crushed 
12,000 tons, yielding $41,000 bullion, $49,000 in concentrates; 
expenses, $60,650; operating profit, $29,350. 

SANTA CRUZ (Ophir)—Being developed by Wichmann 
and Myers of Ophir. High-grade ore opened and a carload 
from development shipped to smeltery at Durango. 

Teller County 

ROOSEVELT DRAINAGE TUNNEL advanced 235 ft. in 
April; cut watercourse in Elkton ground. 

GRANITE (Victor)—Large electric hoist, 
Wellman-Seaver-Morgan Co., for Dillon shaft. 

BLUE BIRD (Cripple Creek)—I. J. Russell, leasing on 
= ee 10 carloads averaging $4.60 per ton to Golden 

yele mill. 


furnished by 


IDAHO 
Shoshone County 

MARSH (Burke)—Operated at loss of $69,026 in 1914 ana 
of $63,791 in 1915, according to report just issued for these 
two years; W. Earl Greenough, manager. Annual meeting 
to be held June 13, when change in control is expected. 
Shipped 400 tons of ore and concentrates in March, said to 
have netted $55 per ton. 


MISSOURI 

A 10% WAGE INCREASE for miners was announced on 
May 4 by leading mining companies in southeast Missouri 
field. The increase in wages since last June is about 30%. 

Joplin District 

A. P. GIPSON (Joplin)—Purchased 20-acre lease on Bar- 
rett land at Porto Rico. Will erect 400-ton mill. 

GRANBY (Joplin)—Has completed draining operations at 
B. & H. mine at Chitwood. Ore being taken from three 
shafts. 

CHILDRESS AND SHELDON (Joplin)—Have taken 493- 
acre lease in Peacock camp. Will drain land and build 300- 
ton mill. 

FLANNERY ZINC CO. erty again in full 
operation after installation of Diesel engines. Offices of com- 
pany at Carthage. 

HOMESTRETCH MINING CO. (Joplin)—With three men, 
obtained 23 tons of high-grade concentrates in one week. 
Mine in Barbee Park near old race track. 

T. F. COYNE (Webb City)—Has leased Katy C. concentrat- 
ing plant and small tract at Prosperity, west of mines re- 
cently sold by him to Briegel and associates. 

GRAHAM & CoO. (Joplin)—Have opened one of richest sili- 
cate mines in recent years on Bankers land. Two carloads 
of ore obtained in one week with half-dozen hand jijgs. 

MINNESOTA 
Cuyuna 

CUYUNA-DULUTH (Ironton)—Orebody on 300 level will 
be opened soon, substantially increasing output. 

HOCH (Manganese)—Operations resumed May 5 with crew 
of 50 men, under same management as Ferro mine. 
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_CUYUNA-SULTANA (Ironton)—Has bought electrically 
driven air compressor of 600 cu.ft. capacity; from Chicago 
Pneumatic Tool Co., also Ingersoll-Rand rock drills.’ 


CUYUNA-MILLE LACS (Ironton)—Plan to sink new pro- 
duction shaft about 400 ft. from the present shaft. Upon 
completion, mine will be electrically equipped. 


Mesabi Range 


_ HILL (Marble)—Three shovels working night and day in 
pit; ore sent to Trout Lake concentrator. 

HAWKINS (Nashwauk)—Three shovels in pit; all ore sent 
to washery; about 5,000 tons of concentrates made daily. 

CROSBY (Nashwauk)-—Cleveland-Cliffs company has one 
shovel in west pit; also milling from north pit. All ore washed 
in new plant; 125 men employed. 

ARCTURUS (Marble)—Oliver company has one_ shovel 
stripping. Now uncovering ore in certain places, but bulk 
of development will be done in winter. 

MEADOW (Aurora)—This Cleveland-Cliffs mine, 
last fall, was formerly a Jones & Laughlin lease. 
ground mine now being operated two shifts. 

HOLMAN (Taconite)—Drainage shaft being sunk south 
of pit. Shaft of three-compartment type; will be 255 ft. deep, 
now 140 ft.; concrete throughout. In pit two shovels at work 
in wash ore. One shovel also stripping east side of pit; will 
ere enlarge limits. This further stripping necessitated 
new shaft, 


opened 
Under- 


MONTANA 


Deer Lodge County 


GOLD COIN (Silver Lake)—Leasers opened gold vein and 
plan to start mill. 


RELIANCE (Southern Cross)—Butte men_ incorporated 
Montana-Reliance Gold Mining Co. to operate this group, three 
claims 4,000 ft. south of Southern Cross mine of Anaconda 
company. Old 100-ft. shaft will be sunk to 300 ft. and cross- 
cut to vein started. 


Granite County 


ROYAL BASIN (Maxville)—Operations recently 
with 10 men; wagon shipments made. 
Cu. 

BROOKLYN (Princeton)—Construction of 100-ton mill and 
water-power plant progressing with crew of 40 men; to be 
ready July 1. Water conveyed by flume from Finlay Basin, 
ao distant, 400-ft. head being acquired, and 150 hp. gener- 
ated. 


resumed 
Ore assays 4% to 5% 


Lewis and Clark County 


NORTHWESTERN METALS CoO. (Helena)—Declared bank- 
rupt Apr. 25. Liabilities $65,000. Several years ago company 
erected a $250,000 plant near Helena for treating ores by a 
complicated chlorination process. 

BEHM (Helena)—Preparations being made to operate this 
mine in Blue Cloud district for tungsten. Mine worked orig- 
inally for gold, scheelite being thrown on dump as worth- 
less. Old 100-ft. shaft dewatered and prospecting started. 


Missoula County 


TARBOX (Saltese)—Three shifts preparing property for 
mining. Sawmill ordered. New mill and a compressor plant 
to be constructed this summer. 

LAST CHANCE (Saltese)—Development being carried on; 
shipments of gold-silver-copper ore will commence as soon 
as snow is gone. 

Powell County 

MONTANA GOLD MINES CO. (Bearmouth)—Incorporated 
to take over Mammoth group at Coloma, in Garnet district, 12 
mi. north of Bearmouth, on N. P. Ry. Equipment consists of 
10-stamp mill, hoist, compressor, shops. Ore blocked out esti- 
mated at 10,000 tons. New company to continue development. 


Silver Bow County 


EAST BUTTE EXTENSION (Butte)—Orebody disclosed in 
No. 6 shaft averaging 15% in copper and 20 oz. silver per ton. 
Shipments being made to East Butte smeltery. 


EAST SIDE MINING CO. (Butte)—Has taken 50,000 shares 
of Bullwhacker stock at 50c. a share. Rapid progress being 
made at property, and shipments increased materially. 


BUTTE-DULUTH (Butte)—Bondholders endeavoring to in- 
tervene in suit brought for purpose of selling property, alleg- 
ing claim superior to those of miners and other workmen for 
wages. 


BUTTE & GREAT FALLS (Butte)—Crosscut on 500-ft. 
level tapped V. G. vein, 210 ft. from shaft. Drifting on this 
vein and crosscutting continued to intersect Dewey and Gene- 
vieve veins. 


BUTTE & SUPERIOR (Butte)—Mined and milled in April 
54,000 tons, from which 15,700 tons of concentrates were 
secured. Zinc in concentrates, about 16,500,000 1lb.; silver, 340,- 
000 oz. About 10 tons lead concentrates made per day. 


BUTTE-BALLAKLAVA (Butte)—Reports that recent slump 
in stock was’ due to reduction in output and exhaustion of 
ore reserves declared unfounded by management, which al- 
leges equipment inadequate to handle both waste and ore. 


BUTTE & LONDON (Butte)—Shaft sunk 90 ft. and entire 
distance timbered in month of April; now down to 1,535 ft. 
Work done by Rainbow Development Co. under contract and 
is considered a record in Butte. New electric pump will be 
installed on 1,600 level. 


NEVADA 
Humboldt County 
ROCHESTER MERGER (Rochester)—South drift, No. 4 


vein, Pitt tunnel, encountered high grade; milling ore cross- 
cut for 45 ft. 


ROCHESTER MINES CoO. (Rochester)—Recent bullion ship- 
ment $20,000 for first half April. On East vein at 800 ft. on 
dip, oreshoot opened for 350 ft., maximum width 30 ft. 
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Lincoln County 


PRINCE CONSOLIDATED (Pioche) — Construction 
started on new mill. 

CONSOLIDATED NEVADA-UTAH  (Pioche)—New mill 
laced in commission Apr. 15 by superintendent Van Wagenen 
Prd concentrate shipments have started. Mine reopened, Apr. 
18. Some high-grade ore being sorted and shipped direct to zine 
and lead smelters. 


has 


Nye County 


JOP ORE PRODUCTION, week ended Apr. 29, 
ae AF 569 tons valued at $179,502, compared with 8,334 
tons for week previous. Producers were: Tonopah Belmont, 
8015 tons; Tonopah Extension, 1,850; Tonopah Mining, 1,750; 
Jim Butler, 800; West End, 585; Rescue-Eula, 200; MacNamara, 
419; Halifax, 102; miscellaneous leases, 148 tons. 
JIM BUTLER (Tonopah)—During _March produced 3,166 
tons of ore on which profit was $24,678. 
HALIFAX-TONOPAH (Tonopah)—Long south crosscut on 
the 1,200-ft. level, run for ventilation_purposes, connected with 
the Buckeye-Belmont workings. Development on 1,700-ft. 
level, suspended pending this connection, to be nae ee : 
4 ANIZED WHITE CAPS (Manhattan)—Sinking o 
additional iitt of 100 ft. at main shaft and station at 310-ft. 
level completed. Now drifting east and west to get beneath 
oreshoots. Tests on ores from upper levels indicate 90% 
extraction by cyanide after roasting. Erection of roasting 
plant contemplated but awaits development of lower level. 


Storey County 
ANDES (Virginia)—Saved 22 cars of ore from intermediate 

level. 
CON. VIRGINIA (Virginia)—South drift, 2,700 level, dis- 
closed. favorable vein formation showing streaks of quartz 

eee 700 1 ao i tt 
PHIR (Virginia)—North drift, 2, evel, in vein matter, 
og : Main north lateral arift, 2,500 level, repaired to 
430-ft. point. 
CROWN : 
No. 3 stope, 1,600 level, 344 cars mill rock. 

ceived 765 tons of ore. 

UNION CON. (Virginia) 
value nearly $11,000. North 


POINT-BELCHER (Gold Hill)—Extracted from 
Jacket mill re- 


Extracted 319 tons ore, gross 
drift, 2,700 level, reopened to 





330-ft. point. Union shaft reopened to 390-ft. point below 
2,000 station. 
MEXICAN (Virginia)—West crosscut, 2,500 level, in 


hyry and quartz; east crosscut, 2,700 level, in porphyry 
pea uate of ow assay. Mexican mill received 367 tons cus- 
tom ore, average $34.11. " seat 2 
SIERRA NEVADA (Virginia)—North drift, ‘ evel, 
shows 2 ft. of quartz assaying $12; south drift, 2% ft. of quartz 
assaying $20; 33 tons of ore saved, averaging $19.67. Bottom 
of winze from No. 1 stope in vein formation of fair assay. 


NEW MEXICO 
Grant County 


AUSTIN (Tyrone)—Beale & Brown, leasing from Porter- 
field Bros., of Silver City, shipping high-grade copper ore from 
this property in Burro Mountains, northwest of Tyrone; 30 
men employed. 

CARLISLE (Steeplerock)—Made initial shipments of sil- 
ver-lead ore to El Paso smeltery and zine ore to Czfion City, 
Colo. A 75-ton test mill will be completed by middle of 
month. Forty feet of ore has been passed through without 
finding wall; force of 200 men being added to daily. Ore 
hauled 16 mi. to Duncan, Ariz. 


Luna County 
WINGFIELD INTERESTS, of Nevada, reported to have 
acquired tungsten properties, 3 mi. south of Gage, owned by 
Dr. M..M. Crocker, of Lordsburg. 
JOHN J. HYATT (Cooks Peak)—Developing manganese ore 
with 10 men. 
Rio Arriba County 


EMBUDO TUNGSTEN MINING CO. (Rinconada)—New Colo- 
rado corporation will develop tungsten properties in Rio 
Arriba County. Leo B. Erwin, E. E. Beyle and I. M. Beyle, 
of Colorado Springs, interested. 


PENNSYLVANIA 


DONORA ZINC CO. (Donora)—Plant of 32 Wetherill fur- 
naces being erected. Estimated cost, $400,000. 


SOUTH DAKOTA 
Lawrence County 

NEW GOLDEN WEST (Rochford)—Crosscut tunnel started 
in hanging wall of orebody Milling will not be attempted for 
several months, although considerable surface ore is now 
available. 

COLUMBIA (Keystone)—In this property, being developed 
under direction of Superintendent Blackstone, of the Home- 
stake, orebody has been cut on 200-ft. level. Vein 7 ft. in 
width; high gold content. 


UTAH 
Juab County 


TINTIC SHIPMENTS for April amounted to 717 cars; for 
week ended Apr. 28, 187 cars. More miners are working in the 
district than in many years; properties that were unable to 
work when metals were lower have resumed operation, and 
ore of too low a grade for shipment in the past and left in the 
workings is now being marketed. The April output was one 
of the heaviest in history of district. 

YANKEE (Eureka)—Beck Tunnel ore channel encountered 
in‘ eastern end of property; face in quartz of same character 
as in Beck Tunnel. 

GOLD CHAIN (Mammoth)—Ore found near line of Don 
Pedro claim, in which Gold Chain and Mammoth each have an 
undivided interest. Ore carries copper, gold and silver, and 
was opened in raise from 700 level. 
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SIOUX (Eureka)—Good showing of silver-lead ore. Both 
lessees and company working. Drifting east of old ore zone 
will be resumed on 600 level by company, and continued 200 
or 300 ft., to search for continuation of copper deposit recently 
opened in Iron Blossom. 


EAGLE & BLUE BELL (Eureka)—New ore opened on 
1,350-ft. level, 1,400 ft. from the main shaft, and further to 
north than any other ore so far opened. New compressor 
working satisfactorily, and development, retarded during 
time of installation, is being increased. Mine producing about 
150 tons daily. 


Salt Lake County 


SOUTH HECLA (Alta)—Only irregular shipments can be 
rt at present owing to bad roads. Mine in excellent condi- 
ion. 

ALTA-GERMANIA (Alta)—Active development will begin 
about May 10, three shifts. Tunnel will be extended to cut 
intersection of main fissure with Sidney and Dryburg fissures. 

. MICHIGAN-UTAH (Alta)—Lessees, in upper levels, ship- 
ping via aérial tramway. Company extending Copper Prince 
tunnel, now in about 1,200 ft., to cut downward extension of 
Grizzly and City Rocks veins. 

. SILVER SHIELD (Bingham)—Following recent discover- 
les operation on company account resumed. Two strikes made 
within short time; one, 40 ft. above tunnel about 3,500 ft. in, 
thought to be continuation of Highland vein, productive in 
neighboring United States properties, and the other 2,000 ft 
surther in—vein parallel to the first. R. H. Shaw. lessee, 
who found ore, made superintendent. H. F. Josephs, general 
manager. 

Summit County 


PARK CITY SHIPMENTS during April amounted to 6,485 
tons of ore and concentrates. 

NEW QUINCY (Park City)—Active 
done. Air furnished by the Daly-West. 


_ , DALY-JUDGE (Park City)—New electric hoist has had sat- 
isfactory tryout. Steel headframe practically completed. Site 
for new zinc plant not yet decided. 


SILVER KING CONSOLIDATED (Park City)—Shipments, 
held back by heavy snow, will be resumed. Coal teams have 
reached mine, and returning will bring down ore. 

AMERICAN FLAG (Park City)—Levels of this mine from 
the 1,000 down have been leased by the Park City Mines Co. 
Levels from the 1,000 up are under lease to the Mines Devel- 
opment Co. 

_ KEYSTONE (Park City)—Work will start immediately on 
winze sunk 160 ft. from the tunnel level; will be continued 
to ore channel, where $500,000 worth of ore is alleged to 
have been mined through deep workings by the adjoining 
Silver King Coalition. Suit filed for $150,000 damages amended 
and demands increased to $1,500,000. Heavy machinery will 
be shipped to mine soon. Directorate consists of John Mac- 
Ginnis and H. I. Wilson of Butte; C. W. Saacke, of New York: 
Alfred Frank, Ernest Bamberger, John Dern, and H. B. Mc- 
Millan, of Salt Lake City. L. B. McCornick, treasurer. 


CANADA 
British Columbia 


QUEEN MINES CORPORATION (Salmo)—Free-milling 
gold ore, 30 ft. wide, opened on 700-ft. level, supposed to be 


development being 


continuation of ore disclosed in upper level. E. V. Buckley, 
manager; M. E. Cannon, Appleton, Wis., president. 
HUDSON BAY (Salmo)—Syndicate, headed by Hayden, 


Stone & Co., of Boston, now announced to be in control of 
these zinc mines, 7 mi. from Salmo. A large concentrator is 
to be built under direction of J. L. Bruce, manager of Butte 
& Superior company. New adit and a 9-mi. branch railroad 
will be undertaken. R. K. Neill, mine superintendent. 


Ontario 

GENESEE (Cobalt)—New vein, 2 to 5 in. wide, carrying 
low silver content, dipped into shaft at 98 ft. 

McCREA (Boston Creek)—Shaft down 65 ft. on vein, about 
18 in. wide, carrying milling ore for a stoping width. 

DOME (Porcupine)—In April production of gold was $177,- 
000, from treatment of 37,300 tons; average value, $4.75 per 
ton. 


McINTYRE (Porcupine)—Mill now treating 350 tons per 
day. Jupiter ore is coming to the mill on new tramway at 
rate of 75 tons per day. Ore encountered at 1,000-ft. level on 
McIntyre Extension. 

DOME LAKE (Porcupine)—Cyanide plant now in commis- 
sion after satisfactory preliminary tests. Extensive diamond 
drilling will be carried out. Lateral holes will be drilled from 
the _ 300- and 400-ft. levels and a deep hole will also be 
sunk. 


MEXICO 
SANTA GERTRUDIS (Pachuca, Hidalgo)—In 
crushed 25,904 tons; estimated profit, £22,390. 
CANANEA CONSOLIDATED (Cananea, Son.)—April pro- 
duction: Copper, 5,348,000 lb., silver, 205,748 oz., gold, 1,193 
Oz. 


March 


NICARAGUA 


CENTRAL AMERICAN MINES, LTD. 
operations show improvement; production 3,063 tons, yield 
£4,551, expenses £4,121. Unprecedented rain interfered oper- 
ations last season; workings twice flooded. Normal condi- 
tions restored in February. 


COLOMBIA 


NECHI (Zaragoza)—Dredge restarted Apr. 15, after shut- 
down of five weeks for general repairs including new bucket 
line and addition to gold-saving tables. Last cleanup aver- 
aged 92c. per cu.yd. 


(Matagaipa)—March 


CHOSEN 
ORIENTAL CONSOLIDATED (Unsan)—Milled in March 
26,918 tons; bullion $136,258, matte $1,021. ae season; neces- 
sary to start Taracol steam-driven electric plant for Taracol 
and Tongkol mines. Cable estimate, April cleanup, $136,255; 
ore milled above average. 

























































































































































































































Metal Markets 
NEW YORK—May 10 


Copper continued very strong on the basis of 29c. Lead 
was dull and soft during most of the week, but at the close 
rallied smartly. Spelter was dull and declining. 


Copper, Tin, Lead and Zinc 


Copper—A very large business was done, practically all 
of it being with domestic consumers, but the transactions 
were confined to a few houses, others having no participation 
in the business. Most of the transactions were for August- 
September delivery, and were done at 29\c., r. t., by concerns 
that would sell only for the two months together, and at 
29l%c., r.t., for August, and 29c., r.t., for September by con- 
cerns that were willing to sell separately. Some September- 
October business was done on May 6 at 29c., r.t. In gen- 
eral, however, there was not much demand beyond September, 
and several producers rather courted business for last-quarter 
delivery at 28% @28%c., r.t. There was one sale of a round 
lot for December-January delivery. There was a good deal of 
inquiry for delivery far into 1917, some of it from govern- 
mental quarters, but producers were averse to selling so far 
ahead, at any rate, not at the prices suggested, which are 
understood to have been something like 20@23c. per pound. 

Producers no longer have any May or June copper left, 
and only a little for July. All kinds of premiums for July 
shipment are talked about as having been realized, as high 
as 33@34c. On the other hand, it was definitely reported that 
one consumer had been offering prompt copper for resale at 
30c., this consumer having found itself overbought owing to 
unexpected developments. 

Exports from Baltimore for the week included 3,584,603 1b. 
copper to London. 

A dispatch from Houghton, Mich., says that the most val- 
uable cargo of copper ever shipped from Lake Superior left 
Houghton May 10 on the steamer “Underwood.” The weight 
is 3,500 tons and it was collected at Copper Range, Dollar Bay 
and Hubbell docks. 


Copper Sheets are 37c. per lb. for hot rolled and 38c. for 
cold rolled. Copper wire is 33%@33%%c. per lb. for large lots 
at mill. 


Copper Exports in February included 302,802 lb. in ore and 
matte; 56,139,159 lb. metal; 56,441,961 lb. in all. In addition 
copper manufactures valued at $1,264,687 were exported; 
weight not given. 


Tin—There was a ‘good business in futures, but only a 
little in spot, the price for which is swayed by the condition 
of whether buyers or sellers of small quantities happen to 
predominate at any given time. Last week the sellers were 
in greater force than the buyers and the market declined. 


Visible Stocks of Tin on Apr. 30 are reported as follows: 
United States, excluding Pacific ports, 7,448; London, 8,105; 
Banka and Billiton, 4,186; total, 19,739 gross tons. This is an 
increase of 957 tons over Mar. 31, and of 3,954 tons over Apr. 
30 of last year. 


Imports of Tin Ore and Concentrates into Great Britain in 
March were 3,890 gross tons, of which 3,527 tons were from 
Bolivia, 1,189 tons from Nigeria and 174 tons from other 
countries. 


Lead—During most of the week the market was dull and 
distinctly softer, lead being offered at concessions of 5 to 
10 points from the price of the A. S. & R. Co. by important 
first hands. Some trading houses were bombarded with offers 
at 7%c., New York, and 7.25@7.30c., St. Louis, by other 
traders and some of the small producers. Such foreign busi- 
ness as was taken was filled with bonded lead which was 
offered at less than the American parity. On May 10 a round 
lot of lead was sold for export at full price, the order being 
filled partly with lead out of bonded warehouse, and partly 
with domestic metal. The sale of a large lot to another 
foreign country was reported to be in negotiation. The do- 
mestic market naturally rallied smartly and closed firmly at 
7.35c., St. Louis, and 7.50c. New York. 


Spelter—Scarcely any business was reported transacted 
during the last week, except some of unusual character that is 
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not to be regarded as quotational, such as a sale of a large 
quantity by one producer for delivery far into 1917, which 
business was reported done at 10%c. Fourth-quarter spelter 
was reported sold at 13c. In the general market scarcely 
anything was done and quotations are based on offerings, 
June spelter was offered during the week at lé6c., July at 
15%c,. and August at 15c., with indications that those prices 
would be shaded. Third-quarter spelter was offered at 14%@ 
15c., and in the latter part of the week, June-July-August 
spelter was reported offered by one producer at 14%c. There 
is very little unsold May spelter, but there appears to be 
considerable available for June and a liberal supply for July. 














Some consumers have wanted to resell early spelter. The 
DAILY PRICES OF METALS IN NEW YORK 
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8 4.7575 74} e231 50 @7.50 | @7.30 @16 
28 7.374| 7.25 14} 
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The quotations herein are our appraisal of the average markets for copper, lead, 
spelter and tin based on wholesale contracts for the ordinary deliveries of the trade 
as made az producers and agencies; and represent, to the best of our judgment, 
the prevailing values of the metals, reduced to basis of New York, cash, except 
where St. Louis is given as the basing point. St. Louis and New York are normally 
quoted 0.17c. apart. 

The quotations for electrolytic copper are for cakes, ingots and wirebars. 
Electrolytic copper is commonly sold at prices including delivery to the consumers 
and is subject to discounts,etc. The price quoted for copper on“‘regular terms”’(r.t.) 
is the gross — including freight to the buyer’s works and is subject to a discount 
for cash. The difference between the price delivered and the New York cash 
equivalent is at present about 0.25c. on domestic business. The price of electro- 
lytic cathodes is 0.05 to 0.10c. below that of electrolytic. uotations for lead 
represent wholesale transactions in the open market for good ordinary brands. 
Quotations for spelter are for ordinary Prime Western brands. Only the St. Louis 
price is herein quoted, St. Louis being the basing market. We quote the New York 
price at 17c. per 100 lb. above the St. Louis price. 

Silver quotations are as reported by Handy & Harman and are in cents per 
troy ounce of fine silver. 

Some current freight rates on metals per 100 lb. are: St. Louis-New York 
17c.; St. Louis-Chicago, 6.3c.; St. Louis-Pittsburgh, 13.1c. 






































LONDON 
Copper Tin Lead Zinc 

"Standard Electrolytic ons 

2 | Sil- £ per — £ per roy £ per oe 

= | ver | Spot |3 Mos.| Ton b. | Spot |3 Mos.} Ton Bb. Ton Eb. 
“4| 3638|137 | 130 [148 | 31.49] 200 | 1982] 34§ | 7.37/ 98 |20.86 
5| 37 |137 130 |150 31.94) 201 1993} 343 7.27; 98 |20.86 
IDE sso vad FW os REV ow tte POR peEs Ss OEE Cie Mab aed ceiboun so ewer ate nes 
8) 354 |140 133 {152 2003} 1994) 34} 7.29} 98 |20.86 
9} 3576/1394 | 1334 [152 32.36) 1994] 1983] 34} 7.29) 98 |20.86 
10} 364 |140 134 |153 32.58) 1984} 1973] 34} 7.29) 98 |20.86 


The above table gives the closing quotaticns on London Metal Exchange, 
All prices are in pounds sterling per ton of 2240 lb., except silver which is in pence 
per troy ounce of sterling silver, 0.925 fine. Copper quotations are for standard 
erg. spot and three months, and for electrolytic, price for the latter being 
subject to 3 per cent. discount. For convenience in comparison of London prices. 
in pounds sterling per 2240 lb., with American prices in cents per pound the follow- 
ing approximate ratios are given, reckoning exchange at 4.80. £15 = 3.21c.; 
é athe. 4.29c.; £30 = 6.43c.; £40 = 8.57c.; £60 = 12.85c. Variations, £1 = 

.21%c. 
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market was distinctly softer, without there being any selling 
pressure by producers or any interest exhibited by consumers. 

Receipts at Baltimore for the week included 1,500 tons 
zinc concentrates from Australia. 


Zine Sheets are active and in demand. The base price is 
unchanged at $25.50 per 100 lb., f.o.b, Peru, Ill., less 8% dis- 
count. There have been some good inquiries for sheets for 
export. 


Other Metals 
NEW YORK—May 10 


Aluminum—The market continues steady as to prices with 
a good demand. Deliveries on contract are freely made, but 
spot metal is rather scarce. Quotations are unchanged at 
58@60c. per lb. for No. 1 ingots, New York. 


Antimony—Spot and near-by is quoted at 35@36c. per Ib. 
The market is dull and weak, despite rumors, which cannot 
be confirmed, of impending orders of some size by munition 
makers. Shipment from China within one month is quoted 
at 28@30c. per Ilb., c.i.f., New York, duty unpaid. 


Nickel—The market is rather active with a good demand 
for export in addition to the usual requirements. Quotations 
are steady at 45@50c. per lb. for ordinary forms; with 5c. 
additional for electrolytic nickel. 


Quicksilver—The market was dull and decidedly weak. 
At the beginning of the week the price was about $105 for the 
small sales that were being made. Recovered quicksilver, 
which sells normally at $15 per flask below new quicksilver, 
was sold at $85. At the close we quote $95, New York, for 
virgin quicksilver. San Francisco reports $110, market quiet. 
The decline in quicksilver is due to causes previously men- 
tioned, together with increasing domestic production. Con- 
siderable quicksilver is coming in from Mexico and South 
America. 


Minor Metals—Current quotations for Bismuth are $3.15@ 
3.25 per lb. New York. The London price is 11s. per 1b.— 
Cadmium is quoted at $1.25@1.50 per 1b.—Cobalt is $1.25 per 
lb.—Magnesium is quoted at $5.50 per lb. for 99% pure.— 
Sclenium is from $3 up to $5 per lb., according to quantities. 


Gold, Silver and Platinum 


NEW YORK—May 10 


Gold in the United States May 1 is estimated by the Treas- 
ury Department as follows: Held in Treasury against gold 
certificates, $1,462,841,319; in Treasury current balances, $222,- 
566,597; in banks and circulation, $634,140,488; total, $2,319,- 
548,404; this being an increase of $430,405,939 over May 1 of 
last year. 


Platinum—The market is very quiet indeed and little busi- 
ness has been done. Dealers still ask $85 per oz. for refined 
platinum, but sales are reported at $82 down to $77 per oz., 
and the quotations are between those points. Hard metal is 
about $5 per oz. higher. 


Silver—The market the past week has been very erratic, 
fluctuating between 37% and 35,;;,d. The sharp decline was 
occasioned by the Indian Bazaars and certain speculative 
interests realizing on accumulations. Today’s reaction to 
36%d. indicates good undertone with continued demand for 
silver for coinage orders in all probability. 

To show the extent of the demand for silver for coinage it 
is stated that the French Mint, which in ordinary times coins 
8,000,000 to 10,000,000 fr. yearly in silver, is preparing to coin 
80,000,000 fr. this year. Its purchases of silver will probably 
reach 400,000 kg. The issue of silver coin in Great Britain 
in 1915 was £6,092,569 face value, and was more than six times 
the average of the past 10 years. 

It is reported that two large shipments of silver from 
China to India, made early in April, are being coined at the 
Bombay mint into Egyptian piasters. 


Zinc and Lead Ore Markets 


JOPLIN, MO.—May 6 


Blende, high price, $117.74; per ton 60% zinc, premium ore, 
$115; medium grades, $110@95, lower grades, $90; calamine, 
per ton 40% zinc, $80@70; average selling price, all grades 
of zinc, $102.24 per ton. Lead, high price, $102.60; per ton 
80% metal contents, $99@97; average selling price, all grades 
of lead, $98.07 per ton. 


SHIPMENTS WEEK ENDED MAY 6 


Blende Calamine Lead Values 
Totals this week 16,163,430 1,620,970 2,411,430 $1,026,420 
Totals this year. 261,359,790 28,168,940 42,978,940 17,324,390 


Blende value, the week, $847,300; 18 weeks, $14,502,830. 
Calamine value, the week, $60,900; 18 weeks, $871,870. 
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Lead value, the week, $118,220; 18 weeks, $1,949,090. 

On Thursday buyers expected to make another cut of $5 
in premium ore, but when prices were made Friday last 
week’s price offerings prevailed. Today, however, there was 
a general weaker tendency to the market. It is hinted that 
smeltermen held the price from a decline on account of the 
presence of the gentleman from Boston who is trying to 
organize producers into a joint stock company for the sale of 
ore. The shipment continues at near 9,000 tons with the pro- 
duction in excess of this figure, adding slightly to the reserve 
stock each week. It is reported late tonight that one com- 
pany is purchasing heavily for next week’s delivery. 


PLATTEVILLE, WIS.—May 6 


The base price paid this week for 60% zine ore was $104 
down to $97. The base price paid for 80% lead ore was 
$95@90 per ton. 


SHIPMENTS, WEEK ENDED MAY 6 


Zine Lead Sulphur 

Ore, Lb. Ore, Lb. Ore, Lb. 
SEMI. dh insane add rala ne aad 5,260,000 191,790 5,305,400 
WE hebasiedneaekeiodaneas ake 77,804,000 2,676,200 23,467,900 


Shipped during week to separating plants, 4,652,000 lb. zinc 
ore. 


OTHER ORES 


Manganese Ore—Prices are working up, with a strong 
demand. Recent sales of some small cargoes of Brazilian ore 
are reported at 72c. per unit on dock. It is reported that 
85@90c. per unit has been offered for Indian manganese ore 
at seaboard. 


Pyrites—Arrivals at Baltimore for the week included 9,489 
tons iron pyrites from Huelva, Spain. 


Antimony Ore is slightly easier and prompt business has 
been done at $2.60, with forward sales at $2.50 per unit. 


Tungsten Ore is in much the same position as reported last 
week. Increased supplies have tended to depress the market, 
but sellers are unwilling to give way, and buyers have ap- 
parently combined to depress the market. No sales are re- 
ported except a few small lots. Quotations are entirely nomi- 
nal at $60 per unit for spot and $50 for forward. 


Iron Trade Review 
NEW YORK—May 10 
The volume of new business is reported less. The mills con- 
tinue extremely busy on both domestic and export work, and 
new orders cannot be filled for months to come. 
Notwithstanding the advances in wages made strikes and 
labor troubles in various places are interfering with produc- 
tion and delaying deliveries which are already much be- 
hind. 
Exports from Baltimore for the week included 124,765 Ib. 
tinplates to London; 5,103 tons steel rails and 219 tons splice 
bars to France. 


Pig Iron Production in April was nearly stationary. The 
reports of the blast furnaces, as collected and published by 
the “Iron Age” show 322 coke and anthracite stacks in blast 
having a total daily capacity of 109,100 tons; an increase 
of 600 tons over April. Making allowance for the charcoal 
furnaces, the total production of pig iron in April was 3,- 
262,800 gross tons; for the four months ended Apr. 30 it was 
12,978,800 tons. Of this 9,125,000 tons, or 70.3%, were made 
by the furnaces owned or operated by steel companies. 


Pig Iron Made in Alabama in April was 227,378 tons, of 
which 151,729 tons were foundry iron and 75,639 tons basic 
pig. The total compares with 136,963 tons in April, 1915. 
It was 8,105 tons less than in March of this year owing to 
the shorter month; but the daily average was 7,579 tons in 
April, against 7,596 in March. 

Exports of Iron and Steel from the United States in Febru- 
ary reached a total value of $54,155,386. The tonnage so far 
as reported was 368,820 tons, an increase of 224,267 tons over 
February, 1915. The exports for the two months ended Feb. 
292 were as follows, the tonnage of those exports which are 
reported by weight being given in gross tons: 


1915 1916 Changes 
Tonnage exports ... 283,342 745,941 I. 462,599 
Machinery, value ...$15,612,888 $28,269,773 I. $12,656,885 
Total value ........ 34,524,172 105,799,193 I. 71,275,021 


The total increase in 1916 was 206.5%. The imports of iron 
and steel so far as reported by tonnage were 20,279 tons in 
February, as compared with 7,505 tons in February of last 
year. 


PITTSBURGH—May 9 


The labor situation is giving both producers and consum- 
ers of steel the greatest concern and all other issues are sub- 
ordinate to the question whether steel can be produced, and 
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fabricated into finished form, at the rate the actual ultimate 
consumptive demand would dictate. The serious labor troubles 
arising from the Westinghouse strike have practically dis- 
appeared, but there is trouble at many other points, and more 
seems to be brewing. As soon as the militia was called out 
by reason of the assaults mobs of Westinghouse strikers were 
making upon industrial plants in their vicinity order was 
restored. The works that had been closed for fear of violence 
were opened and even the plant at which a strike really 
occurred, the East Pittsburgh plant of the Westinghouse 
Electric and Manufacturing Co., resumed today, in part at 
least, and under precisely the working conditions obtaining 
tefore the strike. A demand has ben made upon the Youngs- 
town Sheet and Tube Co. for an eight-hour day, something 
quite impossible to grant with labor already so scarce, and 
the answer required by next Saturday will necessarily be un- 
favorable. While no formal demand has been made at other 
plants in the Youngstown district there is a distinct possi- 
bility of strikes throughout that district. The machinists’ 
movement for an eight-hour day seems to be spreading and 
the Pittsburgh machine shops at least have organized on a 
scale that indicates preparedness to meet a very serious issue. 

Prices for steel products for delivery at mill convenience 
show a tendency to advance, though there are no important 
changes and that branch of the market is indeed quite neg- 
lected. Buyers do not care to commit themselves while pro- 
ducers foresee too much trouble in filling orders already 
booked to be concerned about booking more tonnage. The 
pressure for deliveries is increasing steadily, whether because 
more material is being required or because buyers are more 
fearful of the labor situation in the next six months can 
kardly be determined. Premiums for prompt shipment of 
steel are somewhat on the increase. 

Structural business is light as to general projects, but 
railroad structural work is to the front and the structural 
shops are well filled. Car buying is lighter, but has not 
entirely disappeared with the high prices ruling, and the car 
shops are filled for six months or more. 


Pig Iron—The local pig-iron market in the past 10 days 
has been the dullest for a long while, there being an almost 
complete absence of inquiry. Prices have not suffered and 
may be quoted as firm. Calculations of those who expected 
a sharp advance have been completely upset. These were 
based largely upon the large amount of steel works construc- 
tion in progress, indicating heavier consumption in future 
when pig-iron production cannot be increased, but the scarcity 
of labor is postponing the completion of the additions. The 
foundries, with a strike of molders on their hands since last 
December, and now a strike of machinists started and pos- 
sibly gaining in strength, are naturally indisposed to make 
fresh commitments. We quote: Bessemer, $21@21.50; basic, 
$18.25@18.50; foundry and malleable, $18.50@19; forge, $19@ 
18.50, f.o.b. Valley furnaces, 95c. higher delivered Pittsburgh. 


Steel—Offerings of ordinary soft-steel billets and sheet 
bars are a trifle less rare than formerly, but with no softening 
in the market. A sale of 1,000 tons of ordinary openhearth 
billets is reported at $45, maker’s mill, Pittsburgh. A large 
tonnage of “second discards,” from war-steel billets, is being 
disposed of at various prices. There is considerable inquiry 
for war steel for delivery throughout 1917, despite the recent 
statement that war orders for steel would be light in future. 
Prices on all special steel continue to advance. We continue 
to quote ordinary soft-steel billets and sheet bars at $45 for 
bessemer and $45@50 for open-hearth, rods being about $60 
per ton. 


FERROALLOYS 


Ferromanganese—The situation as to spot ferromanganese 
has eased off a trifle, and it is stated that some is to be picked 
up at $350, whereas until lately $400 was minimum and up to 
$450 was paid. We quote prompt at $350@400, contract re- 
maining at $175, with second half 1917 now offered as well 
as first half. 

Preparations are being made to put Williamson Furnace at 
Birmingham, Ala., on ferromanganese. Brazilian ore will prob- 


ably be used. 
Spiegeleisen—Prompt deliveries cannot be had; for third- 
quarter $70@75 at furnace is asked for 20% material. 
Ferrosilicon—Prices for 50% alloy remain nominally $83@ 
86 at furnace, but premiums have to be paid for any delivery 
earlier than July or August. Bessemer ferrosilicon is quoted 
from $32 for 9% up to $43 for 16%, both at furnace. 


IRON ORE 


Shipments of iron ore from the Lake Superior district in 
April are reported by the Cleveland “Iron Trade Review” as 
below, in gross tons: 
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Port. 1915 1916 Changes 
EM vcs Gach lea's a blew Hee eee che 49,307 164,898 I. 115,591 
MONOD S 5 sid. b sen 'icdontey ous Guets a's 4,438 53,258 ; 48/390 
PNR, 57 Ure petorg nis + bby pe = 58 43,949 147,852 I. 103/903 
SEIS 5 Sd ale eos v4.4 i's were ch ade ous 87,175 211,340 I. 124'165 
SIRI RRS ente es miat oe irene 174,989 538,281 I. 363/999 
ME PAAR 56 sy 66e' CA de hes 143,974 309,466 I. 165/499 

OR His, i i 503,832 1,425,095 —_—_—‘T. 931,963 

Although navigation was obstructed by ice and baad 


weather the total shipments exceeded those reported for April 
in any year on record, with the exception of 1910, when 1,520,. 
305 tons were shipped. 


COKE 


Coke production in the Connellsville region for the week 
was 407,300 net tons; shipments, 409,262 tons. Shipments of 
Greensburg and Upper Connellsville districts, 385,808 tons. 
Shipments decreased on account of holidays. 

Coke production in Alabama in 1915 is reported at 2,780,976 
net tons; of which about 75% was made in byproduct ovens. 
The total exceeds that for 1914, but was below 1913. The 
active revival in the trade did not take effect until quite late 
in the year. 


Connelisville—Last Friday the H. C. Frick Coke Co. posted 
notices of a new wage scale, effective May 8, advancing the 
rate for mining and loading room and rib coal from $1.58 to 
$1.66 per 100 bu., or about 5%, and other rates in about the 
same proportion. The independents have since posted similar 
notices, and the advance is thus general. Following the slump 
in spot furnace coke a few weeks ago a movement has gained 
ground to restrict production and it is claimed there has al- 
ready been a measurable curtailment. The spot market is a 
shade firmer in the case of furnace, but foundry has finally 
softened 25c. There is no interest in contract coke. We quote: 
Spot furnace, $2.50@2.40; contract, nominal, $2.50@3; spot 
foundry, $3.50@3.75; contract, $3.50, per net ton at ovens. 

The Yearly Coal Production in China, according to a report 
from U. S. Consul-General G. E. Anderson at Hongkong, is 
as follows by provinces: “Manchuria, 1,300,000 tons; Chihli, 
2,160,432; Shansi, 2,500,000; Shensi, 50,000; Kiangsu, 50,000; 
Shantung, 930,000; Honan, 900,200; Szechuan 300,000; Kiangsi, 
600,000; Hunan, 5,000,000; and the other provinces, 10,230,000 
tons; making a total output of 24,020,632 tons of coal annually. 
In view of the probable continuation of the shortage of 
freight tonnage, not only during the war but also for some 
time after, it is probable that the Chinese mines will be drawn 
upon more and more in the immediate future for fuel supplies 
for Hongkong and South China ports as well as for local 
consumption.” 


Chemicals 
NEW YORK—May 10 

The general markets continve to show a good undertone 
and a fair amount of business, especially in heavy chemicals. 

Arsenic—Supplies are fair but there has been a good 
demand and prices are firm. White arsenic is held at $6.50 
per 100 lb. for both spot and futures. 

Copper Sulphate—The market has been rather irregular 
and offers of some resale lots have disturbed prices. Demand 
is moderate, especially for export. Quotations are $19@20 per 
100 lb. for large lots. 

Nitrate of Soda—Stocks are good and the statistical condi- 
tion of the trade promises large supplies. Prices are weaker, 
$3.20 per 100 lb. being accepted for early delivery and $3.15 
for futures. 

Shipments from the West Coast in March are reported as 
follows, in gross tons: 





To 1915 1916 Changes 

United Btetes ...ccccccces Beeuu 111,100 I. 23,100 
TUNES Fvce nat les eatecves 30,000 78,000 TI. 48,000 
Other countries ....... " 300 3,000 be 2,700 
PND i osa'sb beets odes S 118,300 192,100 I. 73,800 


The total production in Chile in March is reported at 247,- 
500 gross tons, against 86,000 tons in March of last year. 

Sulphur—The advance in prices due to high freight charges 
still holds. ‘Quotations are $29.50@30 per ton, New York. 

Sulphuric Acid—-Demand has eased off a little and 60-deg. 
acid can be had at $22@25 per ton at works, buyers to furnish 
ears. For 66-deg. acid $60 per ton is asked for spot at works; 
but $45@50 can be done on large contracts for second-half 
delivery. 

PETROLEUM 

California’ oil production in March is reported at 7,525,081 

bbl.; deliveries, 8,368,069 bbl. Total stocks were 54,436,065 


bbl. at the close of the month. 
Exports of oil from Mexico in March were 1,470,268 bbl.: a 
decrease of 86,165 bbl. as compared with February. 
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Mining Companies—United States 















Name of Company Shares Dividends 
and Situation Issued | Par Total Latest 
ee Ee eae aa Colo.... |1,438,989/$ 1/$ 122,004\Jan 
seas oes caw 80,000} 10 778,000|Dec. ’09 
Se wige nek Aewars Mich.....} 200,000) 25) 4,650,000/Apr. 
Alaska Mexican, g......|Alas....... 180,000] 5) 3,507,381|Nov. 
Alaska Treadwell, e.. .|Alas.......] 200,000) 25] 15,685,000/Feb. 
.|Alas +»+}| 180,200 5| 2,045,270|Feb. 
ve ..|Mich.. 100,000} 25 "350,000 Apr. 
Am. Zine, Lead & Sm. Sis U. S.. 193,120) 25) 1,108,820)Jan. 
‘ ++] Monts. +4. 2,331,250 50| 103,070,000] Feb. 
ia | eee 20 139 ‘pel Mar 
‘0 r, com.. Ay) | 22,996] Mar. 
Arizona Coppe iar Ariz...... 1/426,120|1.20] | 2'129,063|Nov. 
we eo) 184/819 5 202,394|Jan. 
SAE Cae hi ere Mich.....]| 100,000} 25) 7,950,000]Dec. 
baa oer Mont.. . 400,000 5 30,000 Mar. 
ES Gh ceséehs Utah... 228,689 5 960,493) Dec. 
CEs o's 0s 300, 1} 1,425,000/Oct. 
7. | 395,287 1 203,315 dent. 
ni Con. e, -|Calif. 2. .: 200,000] 1] — 890,000] Apr. 
Hoga ess aes - * re ,500 Ap pr. 
A ows dg ¢. -|Mont..... ’ 119) Apr. 
Bute-Bellaklars,¢ Salad Mont..... 250,000} 10 125,000} Aug. 
rior, 8 a | Se 272,697; 10) 8,451,524/Mar. 
Cee Ree 1 88,650| Apr 
Calumet Me Arizona, c...|Ariz......| 617,412} 10] 24,383,049|Mar. 
Calumet & Hecla, c..... Mich.....] 100,000} 25 130, 750,000] Mar. 
| Se 1,100,051 5} 10,806,551| Jan. 
Centen’l-Eur., 1. s.g.c....|Utah..... 100,000} _5| 4,150,000 Apr. 
Be ie) Xe 100,000} 10 550,000} Oct. 
SS ey Mich.....} 100,000} 25] 12,640,000/Apr. 
Chief Consolidated, 8.g.1.|Utah..... 880,676) 1 395,064|Feb. 
Redacted pce. ew Mex.| 869,980 5} 7, 785, 470| Mar. 
Ee ee CR Rese Osan licences 00, 1 90,000 Jan 
RES are ..+++++lAlas.......| 100,000 1 210,000}Oct 
old Dredging..../Colo..... 100,000} 10 775,000) Feb 
Me.g.... 2.05 Wtah..... 1,000,000/0.20} 2,570,000/Dec 
1 Gold....... 1,750,000 1 43,750] Dec 
2,000} 25 551,000/ Dec 
385,187} 25) 15,759,750) Mar 
,000 1 ’ ,000 Apr 
180,000} 20] 6,606,000| Jan 
3,000,000/0. 10 84,814! Mar 
65,783} 100] 3,550,969) Dec. 
893,146 1 446,573) Aug. 
ee eS ,000 1} 3,579,460|May 
90,000 5) 1,707,545|Feb. 
300,000 5 150,000| July 
60,000} 100} 2,708,750/Jan. 
Sek Gris seers 120,000} 100} 9,576,253)Mar. 
1,050,000 1 840,000} Apr. 
Ri uwaiece 6 10,000} 100 180,000} Dec. 
200,000/2 . 50 258,000) Oct. 
1,250} 100 146,202) Nov. 
5,000] 100] 2,305,000] Dec. 
Sais earn ace 1,000,000 1 130,000] May 
1,000,000 3 350, 000) Feb. 
eaenee we 2,500,000/0. 10 100; 000} Dec. 
1,000,000 1] 1,417,319|Nov. 
ARR RS ,500,000 1} 4,290,000) Apr. 
pevdesesee 400,000 5 140,000} Mar. 
,559,148| 10] 28,999'832| Oct. 
Say 500,000 1] 1,633,250|Dec. 
1,650,000 1 286; 500) Dec. 
900,000 1 971, ‘000 Dec. 
yan eaeee 1,000;000|0.25] 4,155,000) Apr. 
1,090,000] 1] 11,650,000| Apr. 
Sai dies ova 251,160} 100} 39,544,924) Apr. 
.. | 400,000} 25 5,662,000) Feb. 
.... 11,666,667 1 270, 167/| Dec. 
3,000 1 25, 179) ‘Dee. 
. }1,000,000)0. 10 2,650,000! Apr. 
500,000] 20] 4,950,000) Dec. 
90,000} 10 386,100) Dec. 
Wo we tiee ne 2,500,000/0. 10 187,500) Nov. 
vies oe ...}| 500,000 5] 1,555,000) Apr 
.. |2,780,583]....] 2,780,583) Mar. 
. | 100,000} 100} 1,831,001)Apr. 
1 396 ‘000 Aug. 
1 259,000 Apr 
Sey 1 70,000/Oct. 
Boiss ot ecace 5| 1,752,795 — 
1 90 000 Pee: 
5 360,000) Mar. 
.50| 2,340,000) Apr. 
1| 1,169,308|July 
.25 268,000) Feb. 
.50 161,910) June 
5] 6,333,770|Feb. 
1 275,000) Dec. 
25| 4,275,000) Feb. 
1 40,000| May 
1 488,588] Dec. 
25] 4, 216, 250) May 
1 570, ‘000 May 
5] 20,975,887|Mar. 
1 237,600] Oct. 
5} 1,930,000] Mar. 
a loce & evn os 15] 12,922;000 Apr. 
10} 4,887,040) Apr. 
25} 6,885,000|Mar. 
«ee... ]| 201,600 3] 2, 068,360) Jan. 
Opohongo, g.s.l......... .....] 898,978]0.25 80, "907 Jan. 
iC 5} 1 952.556 Mar. 
basvauwnet edie 96,150} 25] 13,621,925) Apr. 
adh ke hae eo tere Mont.....]| 229,850] 10) 7 viene July 
ike «bid Sie wlale ash.. ... |1,909,711/0.05 181,422| Dec. 
Ee nae at Colo... . . |1,500,000 87,500| Feb. 
Sea ces cvaud aiecae'’ Alas..... ..|5,000,000 1} 2,041,526/Oct. 
-Idaho, l......|Ida...... 809,407 1 217,083) Apr. 
Pittsburgh mee a g|Nev...... |2,790,000 1 771,200|July 
je ¥iCs a eS ointiacs 3,000,000 1} 10,357,080)Apr. ’ 
.|Wash.. ... 1,500,000 1 67,500! Feb. 


Soorosmossrorurosssesssssse™: 
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Name of Company 
and Situation 


Mosca. MOS O's oo a 
eee: Ww 


Rochester, I.z. 


Round Mountain, g.. is 
~“e Le es pda Cont. &-. 


St. Joseph, 
Shannon, c 


Shattuck Arizona, c. Gian 
Silver King Coal., l.s.... 
Silver King Con., Ries 
Sioux Con., s.l.g......... 


Skidoo, g....... 


Snowstorm, c.g..... - ce 


South Eureka, g.. 
Standard Con., gZ. 8... 
Stewart, s. 


Success, z.... 


Superior & Pitts., Meas a 
PROMAPACE, 6. 2... cece a: 


Tennessee, c. 
Tomboy, 


Tom ete a 
Tonopah Belm’t, s.g.. ... 


Tonopah Ext., g.s.. 


Tri-Mountain, c 


RON RS oe 6 6a. 


Uncle Sam, g.s.l.. 


United Cop. Min., c..... 
United (Crip. Ck) ee 


United Globe, c. 
United Verde, c a. 
Utah, al....... 


Utah Con., c... 
Valley View, g 
Victoria, g. a Sr cedta oim 
Vindicator Con., g.. 
Wasp No. 2, ay 
Wellington ines, g.. 
Wolverine, c...... + 
Me Melisa Gs soe 
Yankee Con., g.s. 
Yellow Aster, g. 
Yellow Pine, 5 Zz.3. 








Yukon Gold, gz... cea 


Se eee eeene 


Stratton’s Ind. GRE 


teas paws of Nev., s. B.. rs 









Mining Companies—United States— (Continued) 


Dividends 
_ Issued Par Total Latest | Amt. 


— | | 


10 5,918,430| Mar. - 
1 300,000| Apr 
1 170,000 ov. 


5} 13,960,885! Apr. 
1 878,615) Apr. 
1 872,097|July 
5 365, 000] Oct. 
1} 1,192,103/Oct. 
1 638,878) Jan. 
O| 5,274,407| Nov. 
1} 2,012,314/Dec. 


1,238,362 
1,000,000/0. 60 618,625) Jan. 


i. 2, 260,000 Apr. 
10 10,318,569| Dec. 


40, 5 
440, 435\Jan. 
100} 2,921 ‘000 Mar. 
100 37,522,000 Apr. 

281 Dee 


10} 36,783,122|Mar. 
9,375,000) Apr. 
240,000} Dec. 
207,500| Mar. 
3,352,500) Apr. 
636,966) Apr. 


- to 
CU tS at tT tt et et et 
@ 
> 
3 


993 | 
7,875,000| Mar. 


Iron, Industrial and Holding Companies 


Am. Sm. & Ref., _— 
Am. Sm. & Ref., - ioe 


Am. Smelters, pf. A 
Am. Smelters, pf. B 


Greene Cananea........ 


Guggenheim Expl.. 
Inter’! Nickel, com.. 


Inter’! Nickel, pfd.... = ; 


National Lead, com.. 
National Lead, Ws 


Old Dominion, c........ 
Phelps, Dodge & Co..... 
U.S. Steel Corp., —- aa 
: & ~~ i ME, Bede 

.» CoOMm.. 


uss. R. & M., pf.. 


R 


ada 


PP need one engmengn gn 


qaccezzce 


= soot to $29,834,413/Mar. 


54,833,333) Mar. 

100 11,289,944 Apr. 
100} 16,250,000) Apr. 
100} 4,344,064) Feb. 
25| 34.036,783|Apr 
100} 27,592,098) Mar 
100} 8,893,247|/Feb 
100} 9,242,108|Mar 
100} 31,779,685|Mar 


100| 48,359,304/Mar. 

100} 228,714,220|Mar. 

100|401,817,933|Feb. 
50| 6,976,794) Apr. 
50) 17,646,805) Apr. 





Canadian, Niddien a“ Central American Companies 


Ajuchitlan, g.s.......... [I 50,000/$ 5/$ 212,500/Oct. 


Argent. Miie< ass 
. Copper... 


Beaver Con., 8........ : 


Ruffalo, s... 


.|0 
Canadian Goldfields, g ae 


Chontalpan, g.s.1.z.. 
Cobalt Townsite, s.. 
Coniagas, s 


Gon. M. & 8. Co. of Can 


Crown Reserve, 8... 


Dos Estrellas, g.s........ I 


El Oro, g.s....... 
Esperanza, 8.g.... 
Granby, s.l.c.... 


Greene Con., c......... 


Guanajuato D., pf., s.. 


Hedley Gold:.......... ‘IB 
PN Win os os we ans 
Morr Lake, 8... ..cccees 


Bde OS UG Me Bice cco vs 
Lucky Tiger Com., g.... 
McK.-Dar. Sav. s....... 
Mines Co. of Am. (new) 
N. Y. & Hond. Ros., g. . |C 
Nipissing, 8............ 
tg gt Re 
Pinguico, pf.,s......... 
Right of Way Mns,s.... 
HRUIO POMAR Ben. 5 i ccs cose 
San Rafacl. WMA iwcdi vec 
oe a. Se 
Seneca-Superior........ 


So 


Tem. & Hud. Bay, s 


Trethewey, 8........... On 
\Wettheianiani.- oa 











eS RP 
Stand’d Silver-Lead.... . 
Temiskaming, s......... 








5| 615,198|Jan 
1 649,912) Apr. 
1} 2,787,000) July 
0 290,000| July 
25 59,500} May 
1} 1,042,259) May 
5] 7,920,000| Feb 
2,465,271| Apr 
1] 6,102,408| July 
0.50} 10,335,000) Dec 
i 8,947,260| July 
2,013,882|July 
6,221,908) Feb 
10} 11,044,400) Apr 
214,356) Jan. 
10} 1,944,000) Apr. 
5] 4,674,000) Apr. 
5| 6,270,000) Mar. 
5| 5,499,518) Apr. 
- 1,566,450| Mar. 
10} 3,263,391| Dec. 
1} 4,742,626) Apr. 
10} 1,215,000\July 
10} 3,990,000) Apr. 
5} 14,040,000) Apr. 
6,361,688) June 
840,000] Oct. 
1 628,034| Mar 


5| 345,745|Feb. 


2,400; 25) 1,442,380|Jan. 


1 530,000 July 
1] 1,172,766) Apr. 


19,200] 20] 3,979,240\Jan. 





_ 


ae 


SSASRLSSSasyseaswaeansseesavsrsesers 


~ 
o 


x 


coooosoosooonss 
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a 
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Assessments 
Company Deling.; Sale Amt. 
Algomah, Mich.............|/May 18]....... $1.00 
NS MNEs 0-0 8 wies's. aiaibse se May 9/May 31| 0.02 
Benton, Ida................/Apr. 15|May 15] 0.005 
Black Jack, Utah........... Apr. 11/Apr. 29] 0.01 
ee ete Apr. 18|May 18) 0.03 
Con. Virginia, Nev......... May 19\June 19) 0.05 
Dennemora, Ida............ Apr. 5)May 15) 0.002 
Diam'dfield Black Butte, Nev.|Apr. 12}/May 18} 0.01 
Dugway, Utah...... eeees---/Apr. 24)May 15) 0.0033 
East Hercules, Ida.......... May ijJune 1) 0.0015 
Echo, Ida..................J]Apr. 14/May 15] 0.002 
See Apr. 12}May 18] 0.0025 
Emerald, Utah............. Apr. 15|May 13) 0.0033 
| ee ee May 15|June 10/ 0.0033 
Mperend, Weak... oc cces ss June 15\July 8} 0.0033 
Federal Ely. Nev........... May ijJune 4/ 0.005 
Four Timbers, Ida.......... May 5j/June 5/ 0.001 
Friend, Ida.................|Apr. 28}May 20] 0.002 
Goldstrike Bon., U -+....|June 15|July 15) 0.01 
Great Bend, Nev........... Apr. 5|/May 8) 0.01 
Horseshoe, Ida............. Apr. 22|/May 13} 0.03 
Indian Queen, Utah.........|/Apr. 13;/May 5/ 0.005 
Kewanas, Nev............. May iIijJune 5) 0.01 
King David, Utah.......... Apr. 13;May 5) 0.005 
Laclede, Ida Apr. 25|/May 15} 0.003 
Lehi Tintic, Utah ++-...+./May 10)/May 17| 0.002 
Nassua, Utah.............../Apr. 24/May 15] 0.005 
Nevada-Douglas............. Apr. 17|/May 16| 0.10 
Nine Mile, Idaho........... May 12\June 1) 0.0015 
North Bunker Hill, Ida...... Apr. 18)|May 20} 0.002 
Old Veteran, Ida........... May 6/June 3/ 0.02 
er ee May 3/May 23) 0.05 
Pioche Coalition, Nev.......|Apr. 17;/May 15) 0.0025 
Rhode Island, Ida.......... Mar. 30|May 15} 0.002 
Sierra Nevada, Nev........ May 5/May 25) 0.05 
Snowstorm Ext., Idaho..... . May 9)June 13) 0.003 
MDS «5 00.4% 6Z0 = ats Apr. 26|/May 15] 0.005 
Tarbox, Ida May 6j\June 6] 0.05 
Tiberius, Ida Apr. 15|May 15] 0.001 
Umatilla, Nev.............. Apr. 17|May 22) 0.005 
Utah-Arizona, Ariz.......... Apr. 14\May 16} 0.0025 
Zuma, Utah................|Apr. 24|May 15] 0.0025 
Stock Quotations 
SAN FRANCISCO May 9/||/SALT LAKE May 9 
Name of Comp. Bid. ||Name of Comp. Bid. 
eS .04 ||Beck Tunnel....... - 223 
Andes....... -08 ||Black Jack........ -12 
Best & Belcher. .... -02 ||Colorado Mining... -22 
Re -01 ||Crown Point....... -063 
Caledonia......... .35 ||Daly-Judge........| 7.75 
Challenge Con..... .05 ||Emma Cop........ .48 
Confidence. ....... t.15 ||Gold Chain........ .30 
Cons. Imperial. -01 ||Grand Central..... .75 
Con. Virginia... ... -11 ||Iron Blossom...... 2.123 
Gould & Curry. .02 ||Lower Mammoth. . -06 
Hale & Norcross. . .C4 ||May Day......... .16 
Jacket-Cr. Pt... ... .12 ||}Opohongo......... -023 
Mexican.......... -20 ||Prince Con........ 1.25 
Occidental .70 ||Seven Troughs..... .02 
Ophir..... .22 ||Silver King Coal'n..| 2.80 
Overman. . t.05 ||Silver King Con....| 3.25 
Savage.... -04 ||Sioux Con......... -18}3 
Seg Belcher .02 |/Uncle Sam........ .07 
Sierra Nevada..... . 8 ee .38 
Union Con........ .57 
Utah Con......... -01 ||COLO.SPRINGS May 9 
TES on sicawes = 
Jim Butler......-. 1.00 |lAcacia............ .034 
MacNamara -13 || Cripple Cr’k Con.. .|t .0075 
Midway........-.. .27 Doctor Jack Pot... . .10 
Mont.-Tonopah....) .36 |/Fixton Con........ 125 
North Star........ -20 |/E1 Paso........... 77 
Rescue Euls....... -45 |\Findlay........... 045 
West End Con.....| -98 |/Gold Dollar....... t.01 
PRs acs ees -11 ||Gola Sovereign... . 033 
Blue Bell. -02 |'Golden Cycle... ... 2.25 
Booth..........-.- -17 |\Isabelia........... 19 
C.0.D. Con....... -03 |lSack Pot.......... .05 
Comb. Frac....... -08 |/Jerry Johnson......| .05 
D’field Daisy... ... .03 Mary McKinney... 41 
Jumbo Extension../ 80 |/portiand.......... 1.63 
Pitts.-Silver Peak../ -06 |/vindicator......... 2.46 
Round Mountain. . a a 
Sandstorm Kendall. .04 
Silver Pick........ .09 TORONTO May 9 
io SE eR ee a 07 
Dime eS 1.124 Chambers Ferland. .29 
Lazy Boy......... 26 ||Coniagas..........| 5.50 
Oatman Cres...... _41 ||La Rose........... .75 
Oatman No. Star... 29 ||Peterson Lake..... .31 
Tom Reed.........| 1.71 ||Right of Way...... -05 
Seneca Superior... . -45 
United Rastern---| 4.364 | i. & Hudson Bay. .|t32.00 
— Temiskaming...... .69 
LONDON __ Apr. 17//Trethewey.........|  .29 
Alaska Tre’dwell| £6 10s 0d||Wettlaufer-Lor..... . .16 
Burma Corp.... 117 O |/Dome Exten....... .34 
Cam & Motor..| 010 9 |;Dome Lake........ .24 
Camp Bird.....| 0 7 6 ||Foley O’Brien...... .40 
OR. ss ee O 8 3 ||Hollinger.......... 29.00 
Esperanza......| O 9 6 ||Imperial.......... 03 
Mexico Mines. 315 O ||Jupiter.......... . 22 
Nechi, pfd...... 014 6 ||McIntyre......... 1.124 
Oroville........ 014 9 |/Porcu. Crown...... 75 
Santa Gert’dis 010 6 ||Preston E. D...... t.04 
Tomboy........ ee eee .48 
Tough Oakes...| {011 3 ||West Dome........ -23 
































N. Y. EXCH. May 9 
Name of Comp. Clg. 
Alaska Gold M.... 21 
Alast a Juneau... .. 93 


Am.Sm.&Ref.,com .| 97 
Am. Sm. & Ref., pf.| 113} 
Am. Sm. Sec., pf. A} 94% 


Am. Sm. Sec., pf. B. 85 
Am. Zinc..........]| 90% 
Anaconda......... 845 
Batopilas Min..... 23 
Bethlehem Steel...| 445 
Bethlehem Steel, pf.| 135 
Butte & Superior...| 91} 
Chile Cop.........] 21 
SS ook a Soc oa-0 523 
Colo. Fuel & Iron..| 41} 
Crucible Steel... .. 793 
Dome Mines. ...... 27% 
Federal M. & 8S... 17% 


Federal M. & S., pf.| 38 


Great Nor., ore ctf.| 40% 
Greene Cananea....| 50% 
Homestake......... 1293 
Inspiration Con... . 45 

International Nickel} 48} 
Kennecott......... 553 
Lackawanna Steel..| 68} 
Miami Copper... .. 363 
Nat'l Lead,com....| 652 
National Lead, pf... | 115% 
Nev. Consol........ 17% 
Ontario Min...... 10% 
Quicksilver........ 3} 
Quicksilver, pf.... . 4} 
eae 223 
Republic I&S, com..| 46} 
Republic 1&8, pf...| 108 

Sloss-Sheffield...... 543 


Sloss-Sheffield, pf..| 93 





‘Tennessee Copper..| 444 
Utah Copper...... 80 
U.S. Steel,com....| 83% 
U.S. Steel, pf...... 116 
Va. Iron C. & C... 51 
N. Y. CURB May 9 
Re -66 
Alta Con. . $.304 
Beaver Con........ -46 
Buffalo Mines...... 1} 
Butte & N. Y...... 23 
Butte C. & Z...... 7} 
Can. Cop. Corpn.. . 14% 
Cashboy.......... 073 
Cerro de Pasco....| 36} 
Con. Ariz. Sm... ... 1} 
Con. Coppermines.. 23 
Con. Nev.-Utah... ie 
Dia. Black B..... -05 
First Nat. Cop... .. 53 
i... -45 
Goldfield Con......] .91 
Goldfield Merger...| .12 
SIR. «.0,0:0.0'6s0:0 .60 
Hecla Min........ 4} 
Howe Sound ...... 5} 
Jerome Verde...... 2 
Kenefick Zinc...... 14} 
Kerr Lake......... 5 
MB. «tones 05-0 17% 
BEORIIUR. 6. vc cv ces i 
McKinley-Dar-Sa..| .65 
Mines of Am...... 3 
Mother Lode...... -32 
Nevada Hills...... 24 
New Utah Bingham| {2}? 
Nipissing Mines... . 8 
ee eee .043 
Ray Hercules...... 45 
Rochester Mines...| .63 
St. Joseph Lead....| 16} 
Standard 8. L..... 144 
Stewart........... 34} 
Se ee 77 
656 5650s 6i3 
Tonopah Ex....... 64 
‘TUIpGMOG. 6.555%. 

White Knob, pf.... 1% 


Yukon Gold....... 2 





BOSTON EXCH May 9 


















Name of Comp. Bid 
Adventure......... 33 
Ahmeek........... 1400 
AMOMIED. 2006 ec ees -95 
aye 672 
Ariz. Com., ctfs... . 9% 
i sss: nn o04 .37 
Butte-Ballaklava. .. 3 
Calumet & Ariz....| 73 
Calumet & Hecla...| 550 
Centennial........ 16 
Copper Range. .... 65 
Daly West........ 24 
East Butte........ 124 
a 84 
SIT 5 s.000cces | 
RROMOOOE.. oes sce es 14 
| ae $20 
Helvetia.......... .35 
ee 4 
Island Cr’k, com...| 494 
Island Cr’k, pfd....| 89 
Isle Royale..........| 28 
Keweenaw... 6% 
| Re 15? 
SS SS 4} 
Mason Valley..... 23 
_. ae 123 
Mayfiower........ 3 
Michigan.......... 3t 
PON Mi occas cece 973 
New Arcadian. 7 
New Idria........ 14} 
North Butte,...... 25% 
North Lake........ 1} 
SM yc vcs cos 0 2% 
Old Colony........ 2% 
Old Dominion..... 703 
PUNE cs. ¢0éneces 93 
eee 95 
St. Mary’s M.L...| 75 
Santa Fe.......... 24 
ID ie 5ss vate 84 
Shattuck-Ariz......| 324 
SS aa 74 
[i UNM cccsccess| ae 
Superior........... 164 


Superior & Bost... . 43 


Tamarack......... 534 
UGS 66's sy 06's. 7k 
Tuolumne......... .37 
U.S. Smelting... .. 763 
U.S. Smelt’g, pf....| 513 
Utah Apex........ 5 
MPUROOOR. occ o's $132 
Utah Metal...... 8% 
ee 3% 
NR iekas ovens se 4} 
Wolverine......... 57 
WPMG i. s vceiecs 2 


BOSTON CURB May 9 


Bingham Mines....| 14 
Boston Ely........ -60 
Boston & Mont... . ly 


Butte & Lon'n Dev.| .82 
Calaveras......... 4h 
Calumet-Corbin....| .05 


NT OOR. ce cdeccs lj 
RENE cap ewnacess -60 
Crown Reserve.....| .55 
Davis-Daly ....... 1? 
Eagle & Blue Bell. 23 
Houghton Copper. . 23 
Iron Cap Cop.., pf... 7 
Mexican Metals....| .41 
Mojave Tungsten. . 5h 
Nat. Zinc & Lead. . 3} 
Nevada-Douglas. . . 1 
New Baltic........ 2t 
New Cornelia......| 14% 
Ohio Copper.......| .15 
re 1 
Raven Copper..... 18 
Mak OOM, ovcccesss 27 
Sa ae .£0 


United Verde Ext... 25} 


tLast Quotations. 





Monthly Average Prices of Metals 


SILVER 
New York London 
Month em 
1914 | 1915 | 1916 | 1914 | 1915 q 1916 


January. . .|56.572)48 .855|/56. 775/26 .553/22 .731/26 .960 
February. .|57 .506)48 .477/56 . 755/26 .573/22 . 753/26 .975 
March..... .|58.067|50. 241/57 .935|26 .788)|23 .708|27 .597 


April...... 58 519/50. 250/64. 415/26 .958)}23 .709|30 . 662 
May... .. + 58.175)49.915)...... 26 . 704/23 .570)...... 
June.....- 56 .471/49 .034)...... 25 .948/23 .267]...... 
July... 2.4 54.678/47 .519)...... 25 .219/22.597)...... 


November. |49 .082|51.714 
December. ./49 .375|54.971 


Year... .|54.811/49 .684 


New York quotations cents per ounce troy, fine silver; 
London, pence per ounce, sterling silver, 0.925 fine. 
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COPPER 
New York London 
Month | Electrolytic Standard Electrolytic 
1915 | 1916 | 1915 | 1916 1915 1916° 
Jan... .113.641/24.008|60.756} 88.083] 65.719 116.167 
Feb. .. . |14.394/26 . 440/63 . 494/102. 667 * 133.167 
Mar... ./14.787/26.310/66 . 152|107.714 * 136.000 
April... |16.811]27 .895]75.096/124.319 * 137.389 
May... .118. 506). ..... ee WOT 8's ce oa en ae 
June... 119.477]...... SE TEES «5:6 cis’ 95.333]....... 
July MCW Ol 60s OZ. | re 91.409]... 
Aug SS ee MGM 6. + 500 82.333)....... 
Sept....}17.502]...... We EUs 0 x.0.6 0% 85.250). 
Oct BE OBES 50 000 PO SN es 6S asc BO OOO 
NOV rs cc ABORT oc cscs PEON. 6-010: 6-0 93.273). 
Dec..../20.133}...... PPP UME secon. RO Ts 3. a vey 
Year. |17.2751...... A ge Oe ae 
~~ __]]_—_—_===_=_= 
TIN 
New York London 
Month 1915 1916 1915 1916 
I vo kiana veg 34.260) 41.825/156.550)175. 548 
PNET ons 000 00 weve 37.415| 42.717|176.925/181.107 
DS -a'bwe vain co se 48.426) 50.741/180.141/193.609 
So is iccw any asia patel 47.884] 51.230]166.225/199.736 
aS Ms Es oe ana ROM GUUE. 33 cc 
RE ee SO. 2081. 6.5 08s OT OO: . 6h kee 
Dy bride Sees ects Oo ec i ere BOT COOh 6s. ccc 
Mk iis nhs ia. 40 34.389]....... Boe .OOG. s .<ck. 
September........... CEs ios ou 152 .625]....... 
RNs sacks 5,0 60 4% DE ts cen DOP OE so cs 
November........... SE so 5S 0s MEN MIE so 6 cad 
December........... =. ere ROT CORO es 5 nse 
I iio s 56 kk 38.5001...... 163.960]....... 
LEAD 
New York St. Louis London 
Month 1915 | 1916 | 1915 | 1916 | 1915 | 1916 
January...| 3.729) 5.921] 3.548] 5.826/18.606/31.167 
February. .| 3.827) 6.246) 3.718] 6.164/19.122/31 .988 
March.....| 4.053} 7.136] 3.997| 7.375|21.883|34.440 
April 4.221) 7.630) 4.142] 7.655/21.094/34. 368 
| ee OTe El occ O.TRRT oi vas POMEL, 5 «<a 
June...... BGO. sce Ff ee [| Ae 
July Bs ssc 08 | ere et ee 
August....| 4.656]...... 4.520)...... ECM <5 ngs 
September .| 4.610}...... 4.490)...... Oe EMAL. coc es 
October... .| 4.600)...... 4.499)...... 23 .994]...... 
November.| 5.155]...... BOG. 6 «5-05 OO 6 6 nes 
December..| 5.355]...... DCS cans Be OT hos sss 
WOOP, -.553 POE co iiv se BOOT 55 s<s BR ORT: eee’ 
SPELTER 
New York St. Louis London 
Month 
1915 | 1916 | 1915 | 1916 1915 1916 
Jan......| 6.386)16.915| 6.211]16.745| 30.844) 89.810 
Feb......| 8.436|18.420]} 8.255)18.260] 39.819) 97.762 
Mar.....| 8.541/16.846| 8.360}16.676| 44.141) 95.048 
April. ...}10.012}16.695| 9.837|16.525| 49.888) 99.056 
May 84.7621; «6.0 PO UG i asses we Re 
June DE MOO 50.5 0 BE OBB. «0 oe TOO Ore os ces 
July..... 19.026)...... UE: weve OF ME wes nes 
Aug | eee BB. GAT oc 6 ns | ee 
Sept..... 13.440]...... Ces. 0 we’ Oe SEL eae. site 
a6... v22 Ee Ts sh ee 12.596)...... 66.536) ...... 
Oe. 645 15 .962]...... | Ss... Sere BEML bccces 
Dec..... BR. OO8hescca0 16.221)...... SDs 40 089s 
Year. .(13.230]...... 13.054|...... 67.5531 ...... 


New York and St. Louis quotations, cents per pound, 
London, pounds sterling per long ton. 


* Not reported. 











PIG IRON IN PITTSBURGH 





Bessemert 
Month 


1915 | 1916 


Basict 


1915 


1916 


No. 2 
Foundry 





1915 | 1916 


January. . .|$14.59/$21.60/$13 
February. .| 14.55) 21.16] 13. 


.45|$18 78|$13 .90/$19.70 
45| 18.93] 13.90) 19.51 


March..... 14.55} 21.81] 13.45} 19.20] 13.95) 19.45 
BITE oss: 14.55] 21.65] 13.45] 18.95] 13.95) 19.45 
ree PO cece 13.60]...... 16:881...... 
June...... PROGR s 0408 ROCs eae BB ee ie aioe 
July SOB i035 Re UEEs casa | ere 
Augest. .:.1 76,011. ...6: Ce aa BB. FO os soe 
September .| 16.86]...... SRE hss i5 x BO. Peewee coe 
October....} 16.95)...... SS eee 5500s: .... 
November.}| 17 57]...... | ee U7 Opes. 50 
December..) 19.97]...... oe Beare 18.00)... .... 

Year. $15.82 Peer $14.95)...... 


tAs reported by W. P. Snyder & Co. 





